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The flo((ulelll J>rccipiLilt· \\'hich ',(llllCli!lll's forms ill acidifin] ,sirup.s 

made from eithn iJeet or (ane sugars has crealcd a problem for bOlh the 
])()uling alld the rcfincd-.sug:1r-pJOducing industries. The floc i'rolll beet 

sugar is COlllposcd of sllg;lr-hccI saponins, lal. colloidal coloring malln, ;111<1 

inorganic 1ll;llC'l'i:i1s (1,1)'. Tile ;Hid-imoluilll' iJeet sapollins appeal 10 
;Iet prim;lril)' ;1, agcllh. ;tlhorbing' otht'l' colloidal l1l;lltcr ill the 

sirups. III this lahoralor). the n;lllllT of the (;tlIC floc has nOI beln investi 
gated. other th.11I to ;lsCl'ILIin th;lt it doc's not tont;lin sapollin. so that the 

work to be described ;Ipplic-; only to beet sligars. 

;\ t prescnt thcre is no sat is1actol'\' slllall-scall'. rapid method for prc
dicting the floc pcrforlll;lllcc of ;1 rdilled bee I sng;IL .\ gr~vimctri( !lO( 

(lctClmillatiol1 reported by Eis. Clark, ~'v[c(;inllis. and .\lstOll (I) requires 
about {Ive 1'00md.s (If sug;n' ;IJld ;1 lllillilll1llll allal),i, time of about six to 
ci."hl hours..\ quajit:ltin' ;IIJahsi, lor tolal Hoc is Irequclltl) lI,,,·t! 1m COli 

troj work: heated. a( idiried sirup' arc ,('Olcd v iSllally 101' nne (Olltent :tltlT 

sLtnding for varyillg ]>lTio(b 0/ lillic. llSu;tllv 21 hOll! s (2). 

This jJapCl' reports the devTloj>IlJCllt ()f a mcrhod SuiLlbk lor cOlltrol 
\\'ork which is capable of estimating the le,,' parI> pCI' lllilliOl1 of ill 
refilled beet Sllg:1r,. The analysis mC;t;I1H'S the ,apullills ;llld not LOlal lIoe, 
hC(,;llhe. in our c~pericnn:, IlO additional fioc i, produced in sugar sirujls 
froll! wll icl! sa pOll ill has lwen rcmmcd. The sa pOll i llS :IIT rClll()\Td flOm 
an acirlificd sirup by filtration ;Illd an' dCllTllIitlcd (()l(}rililctricaliv ill glaci;il 
acetic acid with ;l reagent COl1l1,o,ccl of I() percclIt antimony pCllta( hlori<ic 
III (hiorofollil. !'lIC elapsed tillle for ;Ill analy,is i, ahout tm) hours. 

Reagents. 


Chlorojorm: RC<lgcllt grade. 

Clacial ;I(nic ;Ici<l: Reagent 


;\lllil1l011Y 1X'Il[;(c!Jloride: Reagellt gr;ldc, :IS 

too mud! free c1tlorillt' l() produce «()]or "'itlt .s;l»Ollili 
tion ill all ;lll-gLlss ,ystCIl! gives it purified product 
dCI(·lol'lrlcllt. \ .suital)k fClgell1 call aho 1)(' made 1)\ adding up to ]0 

lllOle l't'l'CClll 0/ Sbe]: or hy blowing dry ilir through « 11Il1lll'ITi;ti ;111 t iIlI< 1II \ 

pClltacllloridc (2) . 

. \ 10 percent (V; \I) solution of ShU, ill (hloroform l.s prepared. I'he 
reagellt .should 1)(' h;llldlcd in a fume hood. 

Standard Sugar Beet Saponin. This rderell(t' llJ;lll'l'i;ll C'.1l! be j.sobtcd 
frolll factory juice, or lime nnHb (1. 1). ,\ .solutioll c011l8ining 0.01 mg. 

of .stallciard per 1111. of I ;Iectic ;Icid m;lkc, ;) ,uitelhle co]orimC'tl'lc 

,>tanrbrd alld appcars to keep \\'ell in <l gla>s-swppcrccl fla,k. 

]>llrchasul. 

lor color 

'ChCIlli",t. '''{'..,tern Llili/aliol1 Rc,>carcll Branch, .\"li(ultural Rc"carch SlT\ICl'. S. 
DcpaltT!ll'n! of \~liCldturf'. Alh:!I1v 10, (:alifornia. 

:! ;\ull1bcr... in parcllrhc"c.., rder 10 Iitl'l<ltlllT tiled. 
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Pro(:edure. J)i""I\(: 1;>:) glll. 01 refilled bect sug:lr ill ~;')O IllL 01 WaltT 
and i1dd 2.":-) 1nL oj f0f1CC1Hr:ncd I-I(:!. "\dd :L7?) gIn. of filter (lid to the 
",IUlioll and filler \\'illl ,uniol1 a :;Ulall Buchner hll1 11 cl elll.) 

IHall" ,'\(), ;, P;l]lCl' \\';lh I.~:J n] Cl'lill' 

filll'raid. \\'<1,11 tlie ,ides 01 :!lld the [dlned tll:ltcria[ 
IUSC \\'illl acidified ",;hl! w;ller Welsh cUlllains no more :iIHTose. 
lIr\' Ihe tunnel ;01([ C0111t'nh ,ill :til mcn 20 minutl" at 0.')°. t1utl' 

irmn liller·aid with about R llll. oj hot i:d :teclit id, colle( ling 

the dU;ltc ill ;1 IO,IllL beaker If 11('«'"al), Ihe arui, ;Ieid solutiun Cill be 
rdtllcrnl I,'jlll ,sun;oll lhrnU,gh it \\,IWilll:1l1 ,'\0. :',0 paper oil a sm:dl fuuncl. 

the dC:lr IIII),;IIC ill graduated luhe or:1 JO·mL ,oIUllleLri! f1a.sk. 

10 definile \ Illullle (as nC(('""a1'\') witll :Icclic acid, 

colorimeler tuhe (ID x 10:) and ad,d 
reagellt. SlJake lUbe to wix, stopper 

:tl]()\\ to >:l<lIlci at room tl'lll]Wl':llllrt"', ,\i1C'r 10 minutcs, rC;ld the aiJsnrIJanCl' 

. Calculale Ihe of ill the Unkll(nrn 

oj lht' kllO\\"l1 

reagent blan k deti.Tlll i lied 
I in TIloisl ail coat 

Ilfier u,c wilh chloroform. ,\11 rC~lg('nt ;llLack~ 

:llld cork stoppers, ruhber S!OP\>I'!'S covered Wilh Teflon lapI' ;lr(' sal 

Silinlllc gruISl' is [1 sui1.:1blc Jullricllli lor the reage1lt 
buret. 

Discussion and Results 

The mCli1o(/ is ba'c:d on Ihe reactioll of sllgal Ileet 
mOil) rcd-( o]orcd eel 

l\ccklllan model B 
:dso 1'(':1(1 to 

with Il() rnaxiulllll1 ill the \'j,iblc spcctruIll, Siuce, ho\\"cI'Cl', tbe sugar 

aiNlriJ:lIlcc for thcsapollin dctnminlltioll. it 
w;l,hed (Jilt of tile sapollin color de· 

lll<ltnial in refined beeI inlcrlcrc, 
with or \\'ilhoUI idcl1l ieal 

saponin 

Color iormlllioll 

,enis all inlclIllct/ialc ,ugc or reaction, i)('callsc. aller st:lnding, the 
solution, hecome a hlue'. He:! inrrC;tsh the iOltlliltioI1 ratc and 

of tIll' red lHHI'CYCT, it ;Iho auclcralcs lht' process, 
'VheH allt imullY pC'tHllchioridc rC:lgcnt is lidded to all ael'lie "OiUtiOIl 
of heal is cyolvcd ;1 color ill 10 minutes al 

room tClllpcralllrc \\'hidl is anolher minules. COll' 

Iran t() 1he report Ilot ncccssarv 

or color. 

Ih:11 Ihere h a be· 
and 

in til is 

01 



'Lillie, I and:! illllil:tiC tilat minor \,:tlLlLiom ill the «)IHclltr<ltiom 

of ill tile reagent :Illd W,lleT in lhc ,Helie :lcid 

sapo11l11 eluate "ill nOl han' "criou, cHen on the \aluc, oiJUlillCd 
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Saponin, mg,! mi AcOH Solutlol1 

Tabk I.-Effcft or SbCb Conccnnation on Blank and <\hs()rhallfj..~;j .'-.apollin Conn:n 
lration Constant. 

SbCb Concentration _\hsorbancc 

«i~, \' IV, ill chloroform) Blank Saponin 

(L028 0,1:\,) 

1U ,021 .. .)12 

Iii JJ20 .50iJ 

,024 ,'105 
,02,1 ,115 

11l1l attt'r color dl'\clopmCn1 lI~h !n lIliliUU:'; 

Table 2.-EHcct or \Vater in Saponin ;\n.'tk Add Solution; Saponin Concentration 
Constant. 

H,O cone, vol. 
saponl.,,:\COH 

o 
10 

15 

20 

1,\11 mu ~ftCT color dc\cloprnCnl h;L" prnn;('dcd rn minutes 
at rooru l('nlpcratHlc .. 

lurbid ...;olnfiol1 formed, 
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hom [he ahsorbance The conditions oullined III the 
section. j ilercfore, lcprCs(;nl all W~ly 10 fm:asure beet S~lpollins after 
isobllion from heet sugar. 

The of beet 
thc lfi(hl CIl( OlllJ (cred Hl the 

and lllcasulIllg 
per millioll is distribution, 
mcr.hods were not It \\1;,S found thal filtration 
lillers (1) was dlicient lor 
pa[ler with filter aid. shows that rccO\ cry 

from wate]" but that snnw loss onurs when J'l pernelll 
arc used. 

Table S.-Saponin It(,fOY('fY tt'Onl ,'\dd Solutions, 250 Int 

Sugar SarJonin Saponin 
(gm.) added (mg.) recovered ("%) 

0 
0 
0 
0 

12:3 
J25 
l~S 

12'i 
If);'"

_.) 

125 

0.20 
.'l() 

.60 

.SO 
LOO 
0.10 
.20 
.30 
.'10 
.:,)0 

1.00 

98 
~19 

93 
IO( 

90.8887 
81, 8~ 

Since. however, it can be rc· 
(on:rcd from the a t the ,'arioHs ]e'e!s of 

determined, if liccessary, to iUCH',lS!' the anllr~l(\, 

shows thaI of 
of ;"u,l;ar IS awl that added ;Jl)lOIlU1S of ;.,apllllill (all be n:co\'crcd 

from (hc Table :l lists thE: on ;1 lIumber of refined 
ben "'gars. Bel( va lucs dClcnn i !lcd t he mel hod 
arc included 

Table 4.-R<:plicatc Analyse, and RC(')\('fY of .\d<led Sapollin lrmn " Brrt Sugar 
Sample. 

Saponin added Salwnin found 
(mg.,) (mg.) 

o 

.5 1.0';, O.9~,' 
l.00 1.2:1. 1.28, 1.31 

washed with rilloroform before elution. 



Table ;').-Saponin in Refined Beet Sugar Salupks 

Sample Sl'rc('kd, 
No. p.p.rn. analysis, p.p.m. 

:1.2 3,4,2 
2 ,t.3 8 

2,B ~ 

4 2.3 
5 2,] 

(j 2,] 3 
7 2.3 
8 5.1 
'l 1.1 

10 3,fi, 3,9, L9' 

SllflP fnr allaly."i~ not ;'Hidificd with IIe1. 

III gCllcr:d, the results oiJLlillCd hy this lllethod SilOII' lower floc \'alm's 
because the oil (OlltCllt or the lIoc :Inrl other solieh ill tlwsirllps :11'(' included 
ill th(' gr:1\ iml'lri, lllC:'ISllITlllcnt but only the "Il)()nin is measured in the 
colorimct ric 1I1l'lbod, 

,\lthOlIgh floc dctnmill:ltioll bv the described procCdlll'l' is !lot :IS accur, 
ate a,s might be dcsircd, nUl lilllitcd expericll(c has inciil:ttcd a good COlTC' 

lation hl'lIH:en Hoc cOlllen! \'isu:il cstimatioll :Inc! h; sapollin 

The mcthod slwuld l11('ct the needs for control work on Hoc, since 
numbers oi salllples (;tn be run in :1 [:Iirly short lillle, 

TIll' author wishes to acknowledge the teclllliuti a"jst:lI]( (' o[ RuiJlrla 
Frl:llldsCli Cllld to thallk Dr. R, :\, :'IIc(;illllis of the Sprcckels Sug:lr COlli' 

p:lll) [or supplying n:pn"cntati\,(' "lI11plcs o[ iJectsugars lI'illl thc corre' 
sponding floc analyses, 
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