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INTRODUCTIO 

There are resent in sorghum and sugar cane juices com­

pounds commonly oalled "non-ougars" or "non-sugar so ids", These 

cons st, 60 far as ~e know, ainly of organic acids and salts, 

acid amids, nitrogen bases, and mucilagenous and gU'llmy substances 

commonly ter ed "gums", 

These compounds, although present only in sma 1 ropor­

tions, are objectionable from the standpoint of the use of the 

juice for manufacture of sugar or syrup. The disadvantages arising 

from their resence in the juice are of two types. There ie, iret} 

the difficulties which t ey cause in the manufacturing proce ses; 

an~, second, the undesirabi ity of their resence in the food 

roduct after it is finished. 

The lifficu_ties hhich they introduce into the technical 

rocesses of sugar manufacture or syru making are of t 0 kinds, 

Firat, there are the errors which their presence causes n the 

resu_ts of analYSis of the ra"w' juice and of the various inter­

meiiate roducts in the process, making it di!~icult to pro er y 

control the various steps in the process. In the aecond place, 

the co plete removal of these non-sugars from the juice, by the 

various cl-rification processes, 1s a difficult and expensive 

un ertaking. If they are not co lete y removed, the final roduct 

ay .nv unoatisfactory keeping qualities, or any undesirab e 

lavor, or y be unfit for food because of the presence of these 

im~uritie6 Which may have some undesirable physiological action. 

In t e anu acture of syrups the a. ino ac d rei'S are 

ot re oved in clarification, and during ev oration chan e to 
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t .. eir corres en ing al1ino acids giving off ammonia during the change 

For t is reason the acids predomi~~tc over the acid ami s in the 

ayru ore 60 than in the juice. (1) 

As a result of various investigations Zerb~ states(2) 

"that the acid a s and amino acids found in the mercuric nitrate 

preCipItate must undoubtedly be classed as objectionable nitrogen 

compounds in light ofPrinse Geerlig ' s theory of molasses." The 

error they produce in determination of sugars by pol ariscopic 

met'lods Vlould depend entirely upon the predominance of laevo-

er ~ t t t d' Zerban found(l) ov ~ex ro-ro a ory compoun s or v~ce versa. 

that as aragin in the esance of lead subacetate had a specific 

rotatory power equal to sucrose, so that each ercent asparagin 

ou then produce an error of 1% in the polariscopic eading. 

Glutal;,in, however, has a laevo-rotatory power and partly neutralizes 

the error roduced' y asparagin. He therefore considered the err or 

negligible e ce t in abnormal cases. 

The reeence of certain nitrogen bases auch as guanin, 

cholin, and betain would probably have no commercial signi icance 

due to th~ minute quantities that are present, but are of i nterest 

only fro hyaiologica standpOint. 

The "so-called gums , altho optically active, present a 

negligible error in determinations and can be com l etely removed 

y ~ercuric nitrate. In clarification in sugar manu acturing they 

re only _rti 11 ·c r.i lurin the recess of eva oration 

the r ma ~._nc. ones ~e ti 11 h d 1 d t th pc~di~g ~'- ~ ar a y y ro yze 0 e r correa ~. .. & 

su ars. Since the remaining ones ,revent c ysta11ization of 
SUgars, a eho vn b !.!ax ell, (3) th s becomes t e seriou objection 

to th i re ence, if the sugar is to be recovered in crystal. i zed 

= 
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forlli. In syrup manufacture this effect would not be a serious 

one. 

) 

I 
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HISTORIOAL REVIEW 

There have been no systematic studies of the nature or 

amourlt of soluble non-euga s in sorghmn juice. But the fact that 

sorghum an~ sugar cane are closely related botanical specie 

et.e to n.ake it prObable that the methods use and re ul ts ob­

tained in sillilar studies on sug r cane ight have a d rect bear­

inc u on the pro oeed studies with sorghum. On this account the 

iterature dealing ith the results of these investigations on 

su-ar c ne ·uiee .as revie/ed, ith the following results. 

Ccnside able 70rk has been done u on the nitrogenous 

com cund and also upon the "so-called eums" found in sugar cane 

·uice. 

,IaxiVel J at the Louisiana Experiment Station studied both 

the nitrogenous and normitrogenous substances. (3) He reportel 

the p se~ce of as artic and gl ta inic acids and (probably) the 

ds of t eee 

Zerban ( ... ) , 
arne acids. 

orking at 

Hie conclusions ere later confirmed 

o :edras, Porto Rico l Tho rove t ~ 

of as aragin, lutarein and ty ODin and stated that at er 

ccm~ound re resent in the mercuric nitrate preCipitate. 

Shorey, (4) working vith Ha.w iian cane juice, isolated 

guanin in small uantitiee and also found a lecithin(5) ~h ch on 

ece 0 ition yielde cholin an' betaine F om the .ercuric nitrate 

reci v isclated 1 ucin and glycocoll. (6) Zerban, ho ever, 

be ... ieves(2) t ~t the ubatance ieolated b Shcr~y was not glycoco 

ut an acid ill. 

The ro ortlonal amounts 0'" acids , acid arr.ide nd b se 

resent in ·ulces have been foun to vary 1ith the viet nd a e 
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Amid nitro en vvill decrease and albuminoid ni tro-

gcn increase as the lanta grol older. The amount of anyone of 

these ~resent ~ il therefore be riable quantity. But work 

dor.e b' t e above menti oned workers waul give the following 

reoults as an average affiount present in sugar cane juices at matur­

it. (Z) 

1. Nitrates 17.77 ~ of total nitrogen 

2. Nitrogenous base very eruall - probably not over .005% 

3 . Amino acid nitrogen - 30.53% of total nitrogen 

4. Amid nitro en - 24.07~ of total nitrogen. 

The carbohydrate co lexee such as olysaccha ides, 

ucilage and gums, reeent a. unsatisfactory haae of the investi­

at ons which have thus far been urLdertaken, since so little naa 

een no m of t eir e .act chemical nature until recent yea e . 

. .1ax\ 11 (3) found that :he "so-called guIDs" esent in 

1..lb c..l cane uice co: . ted. :'argel of pentosans yiel int.> entose 

au ars on h drcl sie) and ucilagee consisting of hexos&.ns (or 

substances yieldin hexose sugare on hydroly is.) 

Prinsen Geerli (7) in his studies of bagas e re ort 30% 

c c n c.;,Ulll in cane fibre, most_y xrlan but c eibly some araban. 

The definite amount of each of theoe co p ex carbohy~rates 

found in any case can not be accurately determined, an since they 

var' eo uch lith different canee, seasone an methode of extrac­

tion,no ave age fi ures are to be obtained. Reveral ex~eriruent 

stat ora hav , ho~ever, carr'ad on se ie of ex eriments in c ri­

fication ( ) and have re orte the .ounts resent as percentage 

o "alcohol recipi t te , siflce all of then: are ·rec 

a 5 7 alcohol eolution. 

tated in 
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The a~proximate anounts found have been as follows: 

Juice at fill (:: traction) 2nd .Ull Diffuse 

LauisiQ.na Cane .96 % 70 % 
n Pur~le Cane .10% .56% 

" " If .24% .62% 

This shows clearly the great differer.ce in amounts extracted frau. 

d.ifferent canes and. b ji ferent methcd . 

1 
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E PE 'B1ErrTAL WORK 

(a) Securing an Preserving Samples. 

For the re1iminary ex-eriments, fresh juice milled at 

this station was used . But because of the sm 11 ~ro ortions of 

non-sugars in the juice it was necessary to do most of the v.ork 

~ 'tL large quantities of mat~ria:, and since suitable qu-ntities 

could not be obtained in the i _ediate vicinity at convenient 

intervals, the Juice as secu ed from a sorghum factory at Waconia, 

and was ahi ed in in one lar e lot. 

Thi necessitated & ethod of reservat on. 

The juice :as neutralized vii th sodium bicarbonate and 

::..turated ,lith toluol be ore eing shi ed. (T i had been found, 

Test and S rie tersbach, work'ng at this station, to be the 

b",st l'1etho of reservin juices for a long time.) On arriyal 

it a frezen and _aced in storage at a terr.perature of 14 degrees F. 

From time to ti e s. all leta of the frozen juice ere taken for 

experi .ent perf.orne~. 

DuriLg t' e regress of the ~ork t l as found that see age 

of the heavier ffiaterial had taken lace and the 'uice the botte 

of the container \as of a higher pacific gravity than that nearer 

the top~. cense uent_ higher ercentage cf n tro -

enous .on-n'trogenous ateria. This ~ ct ust be taken into 

ccount i the inter~retation of e ults obtained. 

The bove mentione" method of reservatien may be ob-ected 

to on the gL~ound that a." eez_" ydre zee the gumrr.) aub tances 

chanbe t e into cern ounds that cannot e reci it ted ,ith 

7.cohol. 
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It vas found b seri s of teats t at such & chan e does 

OCCtA.r but only to uch a sl ht extent that or ur oses in these 

investigation it is negligible. Theums of a frozen juice when 

reci itated lith alcohol, not only have a lighter co or but are 

in C1mcunt, ore flocculent and co e down ore slowly than 

doee the ~recipitate of unfrozen juice. That they are very easily 

affected and changed even by lo\~ heat is shoVtn b the following 

experiments: 

(a) 20 0 c.c. of a juice was condensed to 1 00 c.c. in vacuuo 

at 4C degrees, 'tId by 140C c.C. 95~ a_cohol, centri­

fu~ed, ,ashed and died nd [eig ed, yie ding 

5.3 gma 

b aoeo c.c. vas rec t ted ~ith 2 C c.c. of 

95f alcohol, centrifu~Jd, ~a6hed, d ie an 

Ie ! e , yieldin 7. 85 

",i t ... 6 re ater concentrations an e a volu e of ~ a_co 101 .ill 

ot co plete the recipitation. In ( this iffi ulty .as ex­

the ;e "ht re esents t <:l total t t \,ould separate 

ith alcohol s a preci it nt. In (b), h01eve ,the recipit t on 

rlete in an a~proxinately 50~ lcohol solut on. 

Des ite the f ct that tea e ea il changed the oun~ 

by frozen and unfrozen juices showed little v riation an' 

·ur ose the ifferenee is as stated neg.igible. 

c.c. juice reei itated by 6 0 c.C. 95~ alcohol yielded 

1.4 8 s. 

5eo C.c. frozen 'uiee " " n n n 

yielded - 1.3940 " 

s 
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(b) IlroESTIGATION OF THE GUM 

(1) Preci.itation of "Gum:." Seve al m thods 0 reci 

tation have been suggested for g~ny sbustances. It wa thot that 

a better et od of recipitatlon ight be obtained than the 

"alcohol precipitation reethod," since this method was slow and 

difficult both in co leteness of ~rec p tat on and handling of 

the p ecitate, as experienced in for er ex eri ents. The fol-

10 iin ethodz were tried - with 95~ alcohol, 95% alcohol s turated 

with lea acetate, and alcohol acidified. with HCl. The q tity 

of prec it te obtained in each case and it ash content are shown 

in the follo ·dr.g table: 

Frec itation 

A.(lO)lO c.c. juice lus 
saturated ,ith lead 

a c.c.uice plu 
c.c. alcoho ... 

C 11)500 . 1 . . c.c. JU ce us 
alcohol sli htl ac dified 
vith HCl ( c.c.) 

ut. of 

9.5 20 

7.54 

.7315 

D. c.c. frozen juice lu 
lcohol a lead cet te 4.018 

5 C c.c. frozen 'u ce 
u 600 c.c. lco 01 .3 4: 

't. percent 
ash 

48.67 

81.37 

76 . 4 

49.20 

olatile and 
nonvolatile 

• 76 non ol. 
2.0412 01. 

1.065 nonvol. 
.329 vol. 

In an acid solution the ummy substances are very soluble, 

in (c). The ount decreased to nearly one half des ite 

_0 cldityand short ti e allowed for ettl ng (20 in.). 

the tan 0 nt of ease in handling the preci ltate etc., the 

alcohol- ead acetate' ethod was found to be the most convenient, 

but t e ount 0 volatile and nonvolatile 0 tions s co r 
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lit (c indic tes that large ount of other org nic co ounds 

are t ro m o. ':hich mi~ht rov'3 undesirable in _urther or", on 

The "lcohol rec ~ tat on" ~thoj ~ therefo e u e 

in Q.ll this ae o. the proble . 

(Z) A oun s of "~ "~ Port ons of 'uics fro t e t 

and botto of the cont iner sho:ed fferent s~eci~ic ravities 

and correa ondinw dif erence in"a1coholic rec p tate" content, 

foll0 s: 

... 3. 1e use 

(a) 5 0 o.c. fro to of 
oon+=.iner 

(b) 500 C.c. from botto 
of containe 

Sp. Gr . It p't. 

.013 1.3940 

1. 7 4.3000 

i ~ t e av ra e enaity of so ghum 'uices and g 

te of ount of n 1cohc1 0 rec t te 

ercent on 
total 

.26 

":t .... 
a fa 

resent 

an its co ~ the 4. 6./ eci itated n (b • e 

n tro en c oun a e ti .. ate aa rotein ( x 6) as foun ·0 be 

t e .. reol 1 t""te and the ah 22 .22~. This r.d cat t t 

:s rouo 1 ee I aums d v~rlous other non-sugare. 

~o t e u pose of etermin:ng 0 e acourate1' the exact 

o t'e ec r tate, 5 grams ~s bolle for 1 nutes in 

in re u.ts: 

lu le 
t' in 

I .ao1u 1e ortien 

) 2. 863 " or ~9. 73 " " 

1.J937 gma. or 23.87% " 



c 

c 

.3 .. 
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ort ons . Other icrochernical tests and color reactions serve 

only to give incication of what might be preeent. 

The precipitate gave no blue or br om coloration with 

iodine, indicating the absence of starches and robably also c 

dextrins. Methylene blue stained numerous partie es ,h ch di­

colorized readily on a dition of alcohol or dilute aci s. This 

indicated a possibility of the resenee 0 ectins. (12) To verify 

this a uantity of the soluble reei itate VYae re reci itated in 

a 50% alcohol solution, dissolved in tater and the j.el y test er­

formed as described by Goldthwaite. (13) Ne ative results were 

obtained, rovine ether t e ab ence of ectins or that if resent 

the are very inute in quantit ; hence the coloration mut be ue 

to igni ied or suberized cell wal o. 

A uantity of Golub e preci it te as h ro.yze for 15 

inutes ~ith ilute H2S04.(l:5) The ac d la 

t e filtrate tested for xylose, ra inose 

th B (OH)Z 

eto e. At 

e ti e a fev rams of insolub:e reei itate .as h d o_'zed 

dilute H2S0 for 20 hours ani filte ed 'hile hot. A large 

of cr stals resembling rolin e~arated on standing. eae 

e '~ently h dro ysis ~roduets of the coagu_able roteins an 

filtered off. Simi_ar testa ,ere then ~~ lied to thl 11 ate 

hieh ere e for .ed on the hydrol zed oluble ort on. 

For identification of arabinooe, ga_actoae and xylo e 

osazon"'s were formed and co ared ,-1 th osazonea formed rom 

.Jure au rs. The " ucic acid teat n (14) was also used for 

For xylose the "Bertrand reactionn (15) as u e sir~ce 

ivea very characteristic, difficultly solub e, needle­

ha ed cryata~ on addition of Bro, ine and CdC03 to a solution of 
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xylose. 

(lTote: No Di-pheny -, Bromphenyl- or Methyphenyl-hydrazine 

wa to be obtained to make the characteristic teat for 

arabinose(16» 

Following are the reau~ts of the testa: 

Test 

Bertrand test for xylose 

o azones 

ucic acid test 

Soluble ortion Insolub e 
portion 

+ 
+ for galactose - for galactose 

" arabinose - " arabinose 

+ 
The strong pODitive test for galactose indicates the resence 

of mucila es or t e closely allied substances, galactosans, 

which on h drolysis yield galactose. Since galactose is found 

in the soluble ortion and most true mucilages merely swell up 

in I~ter it seens to ndicate that the greater art of the sub­

stances are galactosans 0 other soluble com lexes yielding 

a actose on hydrolYSis. In the insoluble ortion we find xylose, 

shc'ing that xylan makes u the gre tel' part of the insolub~e 

recipi tate. The unhydrolyzed quanti t v,as washe and treated 

ith Schneitzer's reagent but only a ortion disso ve , ind eating 

that the unhydrolyzed substance is a e u partly of cellu'ose 

and artly of its insoluble complexes. Araban, whose presence in 

sugar cane ju ce has been doubted by some inv~atigatora and re,ort­

e~ by others could not be detected in sorghum cane juice. 

The "so-calle urn ' 0 alcohol eci tate of the 

SOl' um ·uice invastieated are therefore co osed chiefly of 

al ctoeana, xylan, cellulose complexes) and osaibly s 11 

quantiti of mucilages and .ectins. 
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(c) INVESTIGATION OF THE NITROGENOUS COMPOUNDS 

(1) Amounts of Nitrogenous Compound9~ The remainin 

non-cugare are chiefly made u cf non-nitrogenous or anic acids 

ani salta, and nitrogenous com ounda of variou6 kinds. As here-

tofore stated the nitrogen content varies with the concentration 

of the juice and hence it was im 09sible to gain any figures for 

the average total amount. An average of the determinations made 

u on the ·least and the ~oet concentrated juices should give an 

a roxi~ation fa the average juice. 

This 

ghum 

the 

two 

Total nitrogen determined by the Kjeldahl-Gun~ing method 

gave the following: 

Juice of s. r. 1.013 gave .0204% of total nitrogen 

n " n n 1.078 " .0814% n " tI 

Aver8.ge - .050 n " " 
is 6 ightly h'gher than the results obtained for other sor-

juices analyzed at this station but compare favorably with 

average of sugar cane 'uicee analyzed at the Louisia.na t t' 17 e a lone 

To deter ine the nature of the nitrogen com ounda resent, 

ethoda we e used. 

ethod I: c C.C. of juice was precipitated by Stutzer'e 

reagent and albilljinoid and amid nitrogen determined. Tctal nitrogen 

s aleo determined on 50 C.C. The resulte are shown in the fol-

10 ing table: 

Total Nitrogen 

Sam le 1 • 204 

S m le 2 .0191 

Album noid N. A id N ercent 
ercent of tota . of total 

39.24 

3 .80 

6 .76 

64.20 
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I c... e of s r ne j~ice 1buminold nitrogen ranges 

'on 2 to 50% of the tota I varying iith the aoe of the cane an4 

a_ 0 with the va iety. Since the v ri ticn i o great, the 

figur_e for a1b~~inoid an a.i1 nitrogen ve a meane for com-

arieen of nit 0 en content of canes at different stages of rowth 

and in comparison of v~rietiee, and hav ween used exteneive y 

b 3ro e (1) an ' (axwe1 ( ) ... or thi pU.r ose. 

Ano~ .er method u bested itee f to the rlter as eing 

mor ef ic ent n giv ng t e ctua1 nature of the nitro en i6-

t . ution in quantitative anner. 

ethod II: . "Hausmann e~aratlonn 'a ~ade on I5C c.c. of 

u oe su -e ted by D. D. -an C!1 ke(18). The fo110 ing resu ts 

on1" t:T vc inai : t nto the n ture of t e nitro en co ound 

ut the sergh _ nt juice is ver e1 l_ar to 'uicea 

t in ..... de, clde and ba es . 

ot - . trc en A 1 Ti trogen e t 

22o~ .0 ~ I 

22. 0 23.71~ of -3. 2, 0 
tot 1 tot 1 

.. e e :-arati n carrie out ith juice o~ 10 total .as 

n co.tent. e h ve no .oeitive evidence ""hat the 

etrib :'1 en of nitro en-co' ;'''aining co... ur.de o.l_d e foun 

in ' u1c s 0 oth~r concen~ratio~s, th seswn. tion e that con-

centratic o e net e ~ect t ~ e o orticna1 a ... ount . 

eth de 0 Se a at:cn of 'itro ano 

lth an r one 

rC::I_-n. Lead cet te an lead aub eeta:'e are cc .. onI use "'or 
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t:'l8 6e aratictl of aCi(i6, ut neither V1 11 recl itate the amids. 

The COnlllon .;recipltant for the latter io mercuric nitrate. Lead 

acetate alone ;\Tas found to precipitate about one fourth of the 

total nitrogen from the juice) while lead subacetate reci i tated 

slightly more. Mercuric nitrate added to the lead acetate fil­

tr~te threw J,mffi an ddi tional a.' ount about equal to that v hich 

the lea.d acetate had ~reci~i tate1. The tVfO rea ents preci i tated 

51.53% of the total nitro en. Sin~e lead subacetate s a more 

co lete p'sci tant tl an Ie d acetate . t w s added to the lead 

acetate mercuric nitr te filtrate in excess and a he vy preci itate 

settled out \1hich contained about one fourth of the total nitrogen. 

This rec' Itate was evidently due to a double co ound of mercu=y 

and lead sinc lead subacetate alone reel itated onl 5. % more 

th n did lead acetate. This frac+ional prec i " itation etho ,as 

therefore use with the follow ng results: 

Total _ltro'en 
fe cent 

.0265 

Preci" itant 

ead ac;t te 

F It rate Hg .. 03 

Filtrate lead 
sUbacstate 

F Itrate 

Nitrogen Percent of 
ercent total 

.0071 27.3 ) 

.0063 24 .23 ~ 
) 

.0062 23. 4 ~ 

.0065 
~l 

In thi nne it was 0 sible to make three se ra.tions 

75.37 

Ountil1b 

t 75.37% of the total nltroJen present in the juice; hOle an 

one e an I or both lead cetate and ne uric nltrat ould 

yield not ore than 5l.53~ of the nitrogen. 

Forty-eight lite 6 of juice ~aB precinltate with ead 

acetate, the recipltate se arated by dec~ntation and centrifug'ng 
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and tashed free from auo:ara. The f 1 trate was rec i tated i th 

3reuric nitrate and the racipi tate se ard.ted in the ec,l .. e r anner 

~s the first. To the lead acetate-mercuric nitrate filtrate 1 6 

added lead subaestate in exc ae and the resulting ron 'oJ'" i tate 

flltered off and Vi e ed. The reci itate n e ch case W 8 de-

CO!!l 08ed with HZS, the metallic ul hiie iltere of" and the 

~iltrate eva orated down under di .iniahed re SBure at tem era-

tur; of 30 degree . 
(3) Identification of Titro enou Co ounde in each 

Frac~ on: Each ortion ~a6 eva orated to a thin eyru and allowed 

tc ta j for eo e t' e. Br'll ant oct hsdral c ystals se arated 

out from all ort'ons in co aratively 1 rge uantitiea. The 

cr t s .7ere filtered 0 f and .. 3.S e but not purified. Up n 

ignition the crystal oduce a whit~ ash roic rov;)d to be 

e lei ~ 0 the "neolubility and the sha e of the c ystals 

the ere i~entifiej a calcium cxa~ate. .05 ram i nited 

produce .1"133 ra a volatile m tter as com ared \ ith .0300, 

t eoretie~_ ~or e leiw 0 alate. This also iniicates that the 

substance c lc o late - the high v lue f I' volatile materi 1 

b,in~ 'ue to i urit 3S. 

The mo~ha uo fro these er stals ere ev ~orat- to 

a ve y thic eyru in orier to ~et ri of the oetic and nitr c 

aci s for ed in the seo position of the reel itates. A elight 

a ount of '. ter ,,'as added. and the residues allo ed to stand. 

Fro 11 eel ue all ount of brilliant ball-sha ed oryat _6 

... ere "t ... 11 ze thre e 0 1 e. T ess ~ere filtered off and reerysva 

ti 8S. T e ro -'l d h roving thern to be or an c ~uee no as on ignition 

co pound. On aJd t10n 0 1 rge quantities of ater they ant 



-19-

into solution at boil"ng te pe ature, ro ucin a brov.n solut on. 

The ~elting a nt cou d not be determined since they turned da k 

in color and evidently decomposed at from 286 - 288 degrees. The 

for of the crystals is cha ~cte iatic of only one of the nitrog­

~nous acids l ids or bases l namely Him ure 1eucine,,(20) which 

is cla.aoifie.i by Abderhalden aa l-leucin, (19) and well desc ibed 

b H"" ~k (20 In olub li ty an te pe d.ture of deco osition 

tney agree vith the co ound described by Abderhalden, hich 

deco pose_ at 393 - 3 5 d gr~e S . The com ound is undoubtedly 

It e leucine" and identical ith the compound isolated by 

S or~ 6 fr an cane juices. 

The rea due fro the lead acetate fr ctlon was ag in con­

e ntr te in v cuuo and. 110Hed to stal1.d. 1 inute quanti ties of 

cr t Is se_ arate ' , which ~ ere co posed of two characteristic 

t pes .nterspersed ~ith small irregular crystal of various kind. 

T' e Jdta~a 0 ene t, e we e long and pris -sha ed while those 

o teo rare _.at and he o 1. Both were almo t insoluble 

n ~ ter, insoluble in alcohol and dilute acetic acid "solut on 1 

but olub_e ~n a sod Uill hydroxide solution. They were too inute 

ount to Me.. e an uantitative taa s on the. and only 

us t tive teats e e a plie. To ~ \ater solut on of the crystals 

co e ~cctate was added but no preci itate ~o med. . e re ain ng 

c }~t ls ere dissolved in a lute aod um hyd 0 ide solution and 

to thi \va d ed a solut on of lead acetate. Upon standing the 

reci itate ia kened showing that a aul hide ; s bing formed an 

t at the cha acteristic hexagonal priama were undoubtedly cystin. 

Altho no conclusive test· as obtained fro the water sol ution and 

co ~er cetate it eema robable l from the ro crties exhibited 
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and the reaction with a lead salt, that these crystals were 

aspartic aci and cystine interspersed with crystals of other 

amino acids. 

To determine if there iere any free a ino acids left in 

the real ue, it was divided into two· ortiona. One was saturated 

~;i th hydrogen chloride gas and to the other was added cop er 

acet te and the solution heated. No preci itate was formed in 

either case, proving the absence of any free amino acids. 

The residues from the mercuric nitrate and lead subacetate 

fract ona were alloyed to stand for a long time after being 

concentrated under diminished pressure. Large wedge-shaped crys­

tals separated from both solutions in approximately equal amounts. 

These r1ere slightly soluble in water and insoluble in alcohol and 

ether and deco posed at 207 - 210 degrees. (d-l-Asparagin 213 

E. Abderhalden). They were acid in reaction and liberated ammon a 

''''hen warmed \'i th a 0% otassium hydroxide solution, proving 

t t the co oun:i io a.n amino acid amid. The pyrrol test(21) 

gave os tive results. These tests prove that the compound is 

d-l-as aragin. 

The filtrates were com letely neutralized with calcium 

carbonate, filtered and again concentrated. In the solution from 

tha ercuric nitrate fraction needle-shaped crystals, interspersed 

with aspara in, formed. These were probably identical with the 

lut min nee les se arate:i from the sparagin filtrate by Zerban, 

orking ith the mercuric nitrate fraction of sugar c ne juice.(8) 

The alIlount 

f cation. 

s, however, too small to per t isolation and identi-
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. SUMMARY 

The soluble non-sugars of sorghum juice are present only 

in ver~' 0' all a. aunt , and the' r isola.tion and identi fica tion is, 

therefore, a a.tter of cons derable difficulty. 

T e i alation of these compounds is made still are 

difficult by the fact t at ethode for the quantitative se ar t on 

of any of the g .y carbohydrates and the gelatinous nitrogenous 

co pounds have not yet been erfected. 

'lor ing :vi th the best methods which are no'v known, and 

us in 1 rge quantities of j uice ( ort -eight 1 tree) the following 

co ounds were Bolated and identified: 

an 

(a) Non-nitrogenous Substannes 

1. ylan 

2. Galactans 

3. Muci_a 9a and ectins} (?)J in saIl q tities 

Cellulose and Insoluble Cellulose Com lexe 

. C lc oxalate 

(b) Nitrogon-cont ining Co ounds 

1. Proteins 

2. Leuc ne 

3. C stlne l an.i ossibl other no acids 

4. As aragin 

It is robabl", that there re other or nic aci s and salts, 

al o other nitrogenous co ounds n ca bohydr tes 

than those ere listel, e ... ent n um juice; but the u ntity 

re ent a all t t the time va lab.e for this vor d d not 

ermit search ~or the, using the ver lar e uantit'ea of 



-22-
juice lhich lould be necessar in order to be able to secure 

sufficient materia.l to permit of its i entification. 
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