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K.E .  Holt ,  c h a i r m a n - - T h i s  repor t  reques ted  t h a t  Method  Cd 
9-57 be revised to make  Sect ion B.4 show t h a t  po tas s imn  acid 
ph tha l a t e  is used as a s t a n d a r d  ra ther  t h a n  sod ium carbonate .  
This  new s t a n d a r d  is in genera l  use  for  th is  method,  and  the  
U n i f o r m  Methods  Commit tee  r ecmmnends  i ts  adopt ion.  

Repor t  of  the  Nomenc la tu re  Cmnmit tee ,  N.B. Knoepfler ,  
c h a i r m a n - - T h e  N o m e n c l a t u r e  Commi t tee  s t rong ly  r ecommends  
t h a t  p r o m p t  s teps  be t aken  to encourage  the  use  of chemically- 
descr ip t ive  nomenc la tu re  for  f a t t y  acids  and  to avoid 
the  t endency  to app ly  " t r a d e "  n a m e s  in  p r e sen t a t i ons  and  
papers  a t  mee t i ngs  and  in the  J o u r n a l  of  th is  Society. The 
commi t tee  f u r t h e r  r ecommends  that ,  in the  in te res t  of  educa t ing  
and  fan l i l i a r i z ing  the  n lembersh ip  with proper  nomenela tm'e ,  
s emina r s  on the  sub jec t  be included in p r o g r a m s  for  f u t u r e  
meet ings .  This  repor t  was accepted by the  U n i f o r m  Methods  
Commit tee ,  and  thei r  r ecommenda t ions  approved.  

Repor t  of  the  S ta t i s t i ca l  Commi t te ,  W.E .  Lhlk ,  cha i rman- - -  
The  repor t  of  the  S ta t i s t i ca l  Commit tee  was accepted by the  
U n i f o r m  Methods  Commit tee ,  which reques ts  the  S ta t i s t ica l  
Commit tee  to inves t iga te  the  needs  for prec is ion  da ta  of  the 
cu r ren t  oil-refining methods .  

Repor t  of  the  Ref in ing  Commit tee ,  A.E.  B lankensh ip ,  chair-  
m a n - - T h e  repor t  of  the Refining Commit tee  was accepted,  sin/ 
no changes  in me thods  were recommended.  

The repor t  f rom the  Execut ive  S e c r e t a r y ' s  office, l i s t ing  

i tems d i s t r ibu ted  by  the  L a P i n e  Scientific Company ,  shows 
these suppl ies  to be in order ;  they  are in sufficient quan t i t i e s  
for  cu r ren t  needs.  

A reques t  f r om the  e h a i r m a n  of the  Soybean  Almlyses  Com- 
mi t t ee  of  the Amer ican  Associa t ion  of Cereal Chemis ts  was re- 
eeived, a sk ing  tha t  a .joint commit tee  (A.0.C.S.-A.A.C.C.)  be 
es tab l i shed  for the  development  of  a s t andard ized  P ro t e in  
Solubil i ty Index  Method.  The U n i f o r m  Methods  Commit tee  
recommends  tha t  an  e igh t -member  L ia i son  Commit tee  be estab- 
lished, cons i s t ing  of two represen ta t ives  f rom each of the  
societies A.O.C.S., A.O.A.C., I .F .T . ,  and  A.A.C.C., with  En d re  
Sipos as cha i rman .  This  commit tee  is to s tudy  methods  cur- 
rentls- in use and  to es tab l i sh  a u n i f o r m  method.  

Seeing a need tha t  all t he rmomete r s  be cross- indexed in the  
Methods  H10-55  with A.S.T.M. the rmomete r s ,  the  U n i f o r m  
Methods  Comlnit tee requests  the  3[ethods edi tor  to make  all 
l ' ,ecessary addi t ions .  

a.J.  G*xVCH~AV I~.M. SALLEE, 
K.E. HOLT editor, ex  
R.J. HocL~ officio 
R..A. 5I.~a)~oa R.L. TERRILL 
L.D. )[ETCALF D.L. H E ~ Y ,  
ENDRE SIPOS c h a i r m a n  

Ele.ctrophoretic Fractionation of Soluble Antigenic 
Proteins from the Seed of Rkinus Communh 

(Castor Bean) 
L A U R E N C E  L. L A Y T O N ,  B.T. D A N T E ,  LLOYD K. MOSS, 1 N A N C Y  H. DYE, ~ and FLOYD DEEDS 
Western Regional Research Laboratory,-' Albany, California 

A water-soluble,  hea t -s tab le  prote in  componen t  of  cas tor  seed 
meal  was  sub jec ted  to paper -s t r ip  e leetrophoresis  in buffers  of 
d i f ferent  chemical  composi t ion,  p K  values, and  ionic s t r eng ths .  
I t  was  shown t h a t  phospha.te buffer  a t  p H  7.4 to 8.0 and  an 
ionic s t r eng th  of  app rox inmte ly  0.05 gave a sharp  resolut ion 
of  eas ter  seed pro te ins  into bands  which would b ind  bromo- 
phenol  blue. Sp ie s '  Al lergen  CB-1A was shown to be resolved 
into six or more  componen ts  at  p H  8.0. Eacll m a j o r  component  
band. was found  to be an t igen i c  by pass ive  cu taneous  ana.phy- 
laxis  in g u i n e a  p igs  t h a t  were sensi t ized with rabbi t  an t i s e rum 
to the  crude castor  seed pro te i~  p repara t ion .  F ive  bands  were 
shown to be a l lergenic  to h u m a n s .  

The  resul ts  appear  to suppor t  earl ier  observa t ions  (1,2,1o) 
t ha t  eas ter  bean  seed a l le rgenic i ty  to h u m a n s  nmy be caused 
by  more  t h a n  one an t i gen  in Sp ie s '  Al lergen  CB-1A and  pos- 
sibly by  other  an t i gens  p resen t  in the  seed bu t  ei ther  absen t  
f rom,  or g rea t ly  reduced in concent ra t ion  in, a l lergen CB 1A. 

The  water-soluble  componen t  of  A l t s e h u l ' s  active castor  seed 
l ipase was resolved into e ight  componen t  bands ,  two of  which 
did not  appear  in the  e l ee t ropho tograms  of the  heat -processed 
p r e p a r a t i o n  CB-1A S.R.I.  

I 
~ Pa~wous t'APEI~S (1,2) are described experiments 
which indieate that castor bean allergy may be 
caused by one or more of several antigens contained 

principally in the seed. The observations were made 
while the Schultz-Dale technique was used as directed 
by Coulson (3) for testing the fractions obtained by 
chromatography of castor seed allergen CB-1A on 
diethylaminoethyl-cellulose. It was found that uter- 
ine strips from guinea pigs that had been sensitized 
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to allergen CB-IA would be discharged or rendered 
ref rac tory  to material from certain chromatogram 
peaks but would react maximally when challenged 
with material from subsequent peaks in the same 
ehromatogram. 

Such behavior appeared to indicate that the sensi- 
tized tissue contained more than one antibody to cas- 
tor seed antigens and that significant separation of 
the antigens in fraction CB-1A had been accomplished 
by chromatography. Subsequent work indicated that  
certain of the chromatographic fractions were not 
eleetrophoretically homogeneous and that certain se- 
rial fractions appeared to have been contaminated by 
traces of material trailing from the preceding peak. 
Neverthele.us the evidence did demonstrate the pres- 
ence of more than one sensitizing antigen in castor 
allergen CB-1A and possibly several others in the 
seed flour and blossoms. These observations and the 
conclusions of Spies, Coulson, Stevens, et al. (4,5,6,7) 
that easter seed allergenicity is dependent upon a 
single specific basic protein, combined in different 
proportions with polysaecharide, suggested the desir- 
ability of fractionating the castor seed protein by 
another technique. 

The teehnique of paper-strip electrophoresis is a 
simple procedure, in which there need be little or no 
loss of material since the constituent proteins are 
spread out into a ' ' spectrum" or "profile" on a paper 
strip. Each component band of the electrophoretie 
profile may be cut out and tested for specific anti- 
genie properties. By varying the conditions of ionic 
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strength, pH, time, temperature,  electric current,  
voltage, and choice of buffering salts, the strip elec- 
trophoretograms that  resulted f rom a var ie ty  of 
combinations of conditions are available either as 
permanent  records or as records together with sam- 
pies for biological testing. By the use of a continu- 
ous-flow-curtain electrophoresis apparatus one may 
fractionate samples that  weigh several grams and 
with these fractions determine the chemical proper- 
ties and immunological behavior of the component 
proteins. 

Experimental 
Materials Used. A sample of castor allergen CB-1A 

was supplied by J.R. Spies of the Eastern  Utilization 
Research and Development Division. This material  
was prepared by the " - I C  method,"  where carbonate 
ra ther  than H~S was used to remove the excess lead 
ion (4,5). This antigenic preparat ion was coded CB- 
1C E.U. 

The soluble, heat-stabile castor seed protein (CB- 
IA S.R.I.) was prepared under  contract at S tanford  
Research Inst i tute as follows. Castor seed flour (500 
g.) was suspended in boiling 80% aqueous ethanol (2 
liters) and mechanically st irred in the boiling solvent 
for  10 rain. The suspension was filtered by suction 
through a large coarse, sintered-glass funnel, and the 
solids were resuspended in 1 liter of boiling 80% 
ethanol for  an additional 10 rain. and filtered. The 
bright-yellow solutions fluoresced blue at 365 mt~. 
They were combined and evaporated in vamto to a 
paste (53.8 g.). The paste contained antigenic nmte- 
r im and nonspeeifie irri tants,  one of which was pre- 
viously shown to be ricinoleate. I t  occurred as the 
calcimn salt, alkali metal salts, and free ricinoleic 
acid, in all three of which forms it elicited a hista- 
mine-like contraction in the Schultz-Dale test on the 
uterine horns of nonsensitized guinea pigs (8).  

The extracted castor seed flour was mechanically 
s t i rred for  4 hrs. with 3 liters of distilled water, sedL 
mentable material  was separated by centrifugation, 
and the supernatant  solution was decanted into a 
5-liter Er lenmeyer  flask and autoclaved for 10 min- 
utes at 100~ After  it was cooled and refr igerated 
over-night at 5~ there was no evidence of a eoagu- 
lure or precipitate. The solution was concentrated 
in vaeuo, then adjusted to a concentration of 80% 
ethanol. Two precipitate fractions formed;  the first, 
Fract ion A, formed immediately and was a fine, light- 
tan material  weighing 11.5 g. ; the second, Fract ion B, 
formed more slowly and was a granular  paste weigh- 
ing 33.7 g. Fract ion B was dissolved in a mininmm 
volume of distilled water, and the solution was boiled 
gently for  10 min. to remove ethanol. After  the solu- 
tion was cooled to 5~ it was centrifuged at 16,000 
r.p.m, in the SS-1 head of a Servall centrifuge to 
assure a clear solution, i t  was then freeze-dried (lyo- 
philized in 10-ml. portions in Vir-Tis a r te ry  tubes. 
Very fluffy, white flakes of crude protein were pro- 
duced in approximately 70% recovery from Fract ion 
B. The resultant  material was found to be extremely 
soluble, dissolving rapidly in water. The product  thus 
obtained had the following physical constants. 
Ultraviolet Spectra 

E ] ~ .  3.38, Am~. 276 m~ in water ;  

EI~ 4.35, ~ 293 m/~ in 0.1 N. NaOH. 
I cm. 

Optical Activity 

[oc]aD~ --44.4 ~ (C, 1.0; water) .  

A~al. 

(Freeze-dried sample.) Found:  C, 41.5; H, 7.23; 
N, 15.5; S, 1.75. This material was coded CB- 
1A S.R.I. 

Castor Seed Lipasc. A sample of partially-purified 
active castor seed lipase was obtained f rom A.M. Alt- 
sehul of the Southern Utilization Research and DeveL 
opment Division. This sample had been prepared 
from homogenized, unheated castor endosperms by 
separating the castor cream that  contained the oil 
and by removing the fat  by ether extraction. The 
active lipase preparat ion had been dialyzed against 
water and dried at reduced temperature.  Without  
an5" additional t reatment  the lipase was suspended in 
distilled water (3 mg. per ml.) and st irred for half  
an hour. The insoluble material  (probably the active 
lipase) was removed by eentrifugation. The clear su- 
pernatant  solution f rom 3 rag. of the lipase was 
lyophilized and adjusted to 0.02 ml. of solution for  
each strip of the electrophoresis run. 

Apparatus a~d Methods for Paper-Strip Electro- 
phoresis and Evaluation of the Electrophoretograms. 
The fraetionation apparatus  used in this investigation 
was the Dur rum hanging str ip-paper electrophoresis 
cell Mode] R, manufac tured  by Spineo Division of 
Beckman Instruments  Inc. Spinco's Model RD-2 Du- 
ostat was used as the power supply unit. The method 
of analysis employed was that described in Spinco's 
Technical Bulletin No. TB 6050A with several modi- 
fications. Whatman 3 ~[M filter paper  strips (3.0 x 
30.6 era.) were utilized as the support ing medium. 
Each eleetrophoresis was run for 24 hrs. at a constant 
current  of 10 nm. The protein sample applied to each 
strip was either 0.50 rag. or 1.0 rag. in 0.01 or 0.02 ml., 
respectively, of doubly distilled water. The electro- 
phoretograms were stained with bromophenol blue 
dye (Spinco B-4). The stained eleetrophoretograms 
were evaluated for protein-dye intensity by a Spineo 
direct integrat ing Analytrol  Model RB densitometer, 
using the 500 m/, filters and the B-5 cam. This tech- 
nique produces records with a linear relationship to 
dye concentration. Protein samples weighing 0.5-1.0 
rag. were found to give satisfactory separation of 
components and kept the densitometer tracing below 
the 14-em. nmrk on the chart. 

In eleetromigration there are many factors which 
must be taken into account. Of these, the most im- 
por tant  is the environment, principally the buffer, 
in which the migrant  is placed. Proteins exist in 
aqueous solutions as electrically-charged entities, and 
the magnitude and sign of the charge depends upon 
number and types of ionizable groups present in the 
protein and on the pH and ionic s trength (/,) of the 
buffering medium. Fur thermore  certain buffer ions 
themselves are capable of binding or complexing with 
the protein and thus affect the migration. 

Other factors which contribute to differences in the 
eleetrophoretie behavior of the components of a com- 
plex material include: durat ion of migration, type of 
support ing medimn, wetness of paper, temperature,  
evaporation, electric current  flow, and potential  gra- 
dient. The Schleieher and Schuell 2043A-mgl. paper, 
which is the type recommended for the technique and 
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equipment used in Spinco's "Procedure B "  specif- 
ically designed for serum proteins, was unsatisfactory 
for this particular study on castor seed proteins. The 
densitometer response was not great enough for a 
good quantitative or qualitative interpretation. What- 
man 3 MM paper, a thicker paper, was tried and was 
found to be satisfaetory. 

The buffer was applied at the mid-line of the strip 
and allowed to run freely and evenly onto the strip. 
An equilibration time of one-half hour, instead of the 
15 rain. specified in Spinco's "Procedure B,"  elapsed 
before the sample was added. At  the termination of 
each run the strips were quickly and carefully re- 
moved from the cell and immediately dried 30 rain. 
in an oven set at 130~ 

All experiments were performed at an ambient tem- 
perature of 20~ • 2~ and a draf t  cover was used 
to reduce any convection currents and more or less to 
stabilize the cell temperature. Since the Spinco eeIl, 
Model R, is an enclosed chamber, loss of water by 
evaporation from the paper strips is minimized. In 
the course of a run, equilibrium in evaporation-con- 
densation is reached and is maintained nearly con- 
stant by the use of the dra f t  cover, thus avoiding 
change in ionic strength. 

Tests for A~tigenicity. In several electrophoretie 
fractionations run in phosphate buffer at pH 7.41 and 
t~ = 0.05, alternate eleetrophoretie strips were stained 
with bromophenol blue and the intervening strips 
were left unstained. Bands corresponding to the 
stained bands were cut from the unstained strips, and 
corresponding bands were pooled and extracted with 
a physiological salt solution. Each group of pooled 
extract was tested for antigenieity by passive cutane- 
ous anaphylaxis  tests (9) in guinea pigs, which had 
been passively sensitized by intracutaneous injections 
of rabbit antisera to CB-1C E.U. and CB-1A S.R.I., 
respectively. Each pig was also injected in two other 
sites with control sermn from an unsensitized rabbit, 
hence each pig served also as its own control. 

Results and Discussion 

In  Table I are voltage readings that  were obser~'ed 
during eleetrophoretie runs  made under  the condi- 

T A B L E  I 

Va lues  for  pt 'I,  Buf fe rs ,  Ion ic  S t r e n g t h s  f/x), and  R e s u l t a n t  Vol tage 
R e a d i n g s  for  the  Cas tor  Seed P ro te in  Electropi~oresis  lllll/S 

Conducted  at, a Cons tan t  Curre] l t  of 1(I ilia. for a Dura -  
t ion of 24 H o u r s  U s i n g W h a t m a a 3 M M P a p e r  S t r ips  

p H  ! Buf fe r : '  
I 

3.0 Ci t ra te  
5.0 Ci t ra te  
5.0 Ci t ra te  
6.0 j P h o s p h a t e  
7.4 i P i lospha te  
8.0 j B o r a t e  a 
8.0 , B o r a t e  
8.0 P h o s p h a t e  
8.0 i P h o s p h a t e  
0.0 { Bora t e  

11.0 I Phospl~ate 
11,0 ]~hosphate 
11.0 ' P h o s p h a t e  

Ion ic  
S t r e n g t h  

0.092 
0.209 
0.102 
0.056 
0.051 
0,004 
0.094 
0.097 
0.048 
0.114 
0.158 
0.079 
0.048 

In i t i a l  

145 
65 

110 
114 
290 e 
292 a 
136 

89 
170 
122 r 

71 
128 
202 

Volts  

~ tltel,rfle- 
diate  t, 

fig" 

1 0 6 "  

F ina l  

92 
51 
78 
89 

190 e 

131 
66 

102 
172 r 

54 
84 

130 

a All buf fe rs  a r e  s t a n d a r d  buf fe rs  or d i lu t ions  thereof  and  were  pre- 
pa r ed  a c c o r d i n g  to d i rec t ions  g iven  in W.hI .  C l a rk ' s  " 'The D e t e r n d n a t i o n  
of H y d r o g e n  ]~ons," pp.  1 9 2 - 2 2 0  (The  Wi l l i ams  and  Wilki t t s  Company,  
Balti}nore, Ma. ,  1 9 2 8 ) .  

~' I n t e r m e d i a t e  v a h a g e  r e a d i i ~ s  aft(~r app rox ima te ly  6 hrs .  d u r a t i o n  
are  g iven  for  those r t lns  w)lere t h e  vol tage  did not  cont inue  to dec rease  
wi th  ~ime. The  inc rease  o c c l l r r i n ~  over -n ight  Ilia}" t)e caused  by polari-  
za t ion  effects and  the  f o r m U i o n  t)f e lectrolysis  p roduc t s  a long the  elec- 
t rode  wi res .  

r These  va lues  art, a v e r a g e s  <,f several  el+.etrophoreses qonducted n n d c r  
ident ical  condit ions.  

d The  ionic s t r e n g t h  ( a )  of th is  b e r a t e  buffer  w a s  so low t h a t  the  
po ten t ia l  was  g r ea t e r  than  the  500-volt l imit  of the Duos t a t  a t  a 
cons tan t  10-nla. opera t ion.  The r u n  was thus  ca r r i ed  out  in i t ia l ly  at  a 
cons tan t  2.5 m a . ;  the  vol tage  g r aduMly  i~creaset l  and  a f t e r  6 hrs .  the 
a m p e r a g e  was lowered W 1.0 ma-  

tions of pH, buffer, and ionic strength @) indicated. 
Phosphate buffer (pH 7.4. t~ = 0.05), was selected 

as the starting-point for our investigations. CB-1A 
S.R.L (Figure  ])  was found to be resolved into six 
distinct electrophoretic bands and possibly two addi- 
tional very lightly-stained bands. These lat ter  two 
bands were only faint ly visible to the eye, did not 
photograph wel l  and did not give significant read- 
i n ~  on the densitometer. Castor preparat ion CB-1C 
E.U. separated into two distinct broad bands, one 
cationic, the other anionic (Figure  2). These bands 
appeared to possess s t ructure  which greatly increased 
their width;  the banded structure in Spies'  allergenic 
preparation,  CB-1C E.U., beeanle more distinct in 
the elevtrol)horetogram ran at p t I  8.0 (Figure  3). 

Inspection of the electrophoretogram of the water- 
soluble components of the castor seed lipase prepara-  
tion suggested that it is qualitatively very nearly 

e.tl-,~. ~te. l~# 

i 

F I o .  1 .  E l e e t r o p h o r e t o g r a m  o f  c r u d e  c a s t o r  s e e d  p r o t e i n  C B -  
1 A  S . R . L  i n  p h o s p h a t e  b u f f e r  a t  p K  7 .4  a n d  i o n i c  s t r e n g t h  o f  
0 . 0 5 1 .  

i '  t e, 1 7  ( ~ )  . . . . . .  

} . . . .  : 

F I G .  2. E l e e t r o p h o r e t o g r a m  o f  a l l e r g e n  C B - 1 C  E . U .  i n  p h o s -  
p h a t e  b u f f e r  a t  p H  7.4  a n d  i o n i e  s t r e n g t h  o f  0 .051 .  
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FIG. 3. Eleetrophoretogram of allergen CB-1C E.U. in Dho.s- 
phate buffer at ptI  8.0 and ionic strength of 0.048. 

:FI~. 4. Electrophoretograms of crude castor seed protein CB- 
1A S.R.I. and castor seed lipase in phospbate buffer at pH 7.4 
and ionic strength 0.051. 

identical with our crude castor protein, CB-1A S.R.L 
The two electrophoretograms and redrawn densitom- 
eter charts are shown together in Figure  4, where 
corresponding bands are aligned and the origins are 
superimposed in the chart. 

The effect of pH  upon the electrophoretogram of 
CB-1C E.U. has been briefly mentioned (compare Fig- 
ures 2 and 3). At  pH 3.0 (citrate buffer, tx =0.092), 
the three materials under examination traversed a 
remarkably great distance toward the cathode with- 
out resolution; some of the sample probably even 
passed into the wick. This high mobility indicates 
that  at this pH the proteins bear a relativelyqarge 
net positive charge. Figure  5 presents the eleetro- 
phoretogram and densitometer chart  for CB-] A S.R.I., 
and the behavior of this material at pH 3 was found 
to be characteristic for the other materials tested. 

Fie. 5. Electrophoretogram of crude castor seed protein CB- 
I A S.R.I. in citrate buffer at pH 3.0 and ionic strength of 
tko92. 

n 

9 . . . . . . . .  ' . . . . .  . . . . .  

:~ . . . .  : . . . . .  e )  

1 

Fzo. 6. Electropboretogram of crude castor seed protein CB- 
1A S.R.I. in plmsplmte buffer at vH 6.0 and ionic strength of 
0.056. 

Upon use of a citrate buffer of pH 5.0 with ~ = 
0.209, very little, if any, migration from the origb~ 
took place during the (,ourse of the run. In  fact, the 
band obtained for each material appeared very simi- 
lar to the ordinary diffusion pattern, whieh occurred 
when the material was applied to the strip and left 
undisturbed for 24 hrs. without ally passage of elec- 
tric current. The citrate buffer was diluted (~ = 
0.102), and another run was carried out but only 
slight migration took place. These results seem to 
indicate that pH 5.0 is very near the iso-electrie point 
of the proteins. I f  the complexity of the CB-1A S.R.I. 
material is considered, this is a surprising situation; 
it is possible that the components are associated in a 
complex at this part icular pH value. This aspect of 
the problem is current ly being studied. 

At pH 6.0 (t~ = 0.056) a phosphate buffer produced 
electrophoretograms with sharp resolution of the corn- 
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Fro, 7. Eleetrophoretogram of allergen CB-1C E.U. in phos- 
phate buffet' at pH 6.0 and ionic s trength of 0.056, 

u 

. . . . .  

. . . . . . .  : . . . . . . . . . .  . . ~ , f ~  s 2 : 

FIG. 9. Eleetrophoretogram of crude castor seed protein in 
l~hosphate buffer at pH 8.0 :~nd ionic s trength of 0.048. 

Fla. 8, [Eleetrophoretogram of crude castor seed protein CB- 
1A S.IR.I. in phosphate buffer at  DH 8.0 and ionic strength of 
0.097. 

portents of CB-1A S.R.I. (F igure  6). i t  is noteworthy 
that  the migrat ion distances, even at this low ionic 
strength,  were not great  since p H  6.0 is not f a r  re- 
moved f rom the apparen t  iso-electric point of the 
proteins. Of par t icular  interest was the densitom- 
eter scan of the CB-1C E.U. eleetrophoretogram (Fig- 
ure 7) with its two broad but distinct peaks separated 
by a deep valley, which occurred at the origin;  corre- 
sponding bands can be seen in F igure  6. 

A phosphate buffer of p H  8.0, and t~ = 0.097 was 
tested and gave poor separat ion of components;  this 
electrophoretogram is shown in F igure  8. The buffer 
was then diluted to an ionic strength of 0.048, which 
brought  about very  sharp separation of components 
(F igure  9). I t  will be noted in F igure  3 that  a 
handed s t ruc ture  for  CB-1C E.U. became apparen t  at 
this p H  and ionic strength.  

Borate  buffer of p H  9.0, ~ = 0.114 has been reported 
to produce good resolution of serum proteins, and 
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Fro. 10. Electrophoretogram of crude castor seed protein CB- 
1A S.R.I. in borate buffer at EH 9.0 and ionic s trength 0.114. 

runs were made to determine what effects occurred 
with castor seed proteins. The migrat ion distance was 
not great, but separat ion into five or six distinct bands 
was obtained with CB-1A S.R.I. No separat ion of any  
significance was obtained on the CB-1C E.U. in this 
buffer. The borate ion apparen t ly  causes art ifacts,  
possibly because of format ion of organic borate com- 
plexes. This may  have been indicated by the anoma- 
lous migrat ion of the protein in this buffer. In  borate 
at p H  9.0 the bands moved toward the negative pole 
(Figure  10), yet  the same proteins in alkaline phos- 
phate  or NaOH solution migra ted  toward the positive 
pole. 

Phosphate buffers at p H  11.0 with different ionic 
strengths were studied ; the CB-1A ~q.R.l. components 
all moved toward the anode as expected for this pH.  
The first buffet', f* = 0.158, gave no resolution into 
bands. Upon dilution to t~ = 0.079, bands wore detect- 
able, and, upon fur ther  dilution to /, = 0.048, the 
bands were very  well .separated (F igure  11). 
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~FIG. 11. Eleet rophoretogram of crude castor seed protein in 
phosphate  buffer at pH 11.0 and ionic s t rength  0.048. 

Spies and eoworkers (6) designed their purification 
procedure on the premise that the easter seed allergen 
was a basic proteiu that was combined ionieally in va- 
rious proportions with polysaccharidic carbohydrate. 
Their stated objective was to free the specific aller- 
genic protein from the acidic polysaeeharide in order 
to determine the role of the polysaccharide moiety. At 
completion of their eleetrophoretic puriflcatimx they 
combined the contents of the four cells on the cathodic 
side of the six-cell electrophoresis trai~x in order to 
to recover the protein relatively free of the acidic 
component in the anode eells. In this step of the pro- 
cedure no attempt was made to determine whether 
or not protein fraetionation had occurred. 

Electrophoretic procedures used by the authors of 
this paper  utilized different buffers with several differ- 
ent pH values and ionic strengths, hence would be 
expected to reveal any existing eleetrophoretie hetero- 
geneity. The banded s t ructure  in the strip eteetro- 
phoretograms was clearly visible, little or nothing was 
lost, and each and every band was easily available for  
isolation and immunological testing of the protein. 

Each band of the eleetrophoretograms of CB-1C 
E.U. and CB-1A S.tl.I. ran at pH  7.4, and at pH 8.0 
( / , =  0.05) was tested for antigenieity in passively 
sensitized gtfinea pigs as described. Each and every 
band elicited a positive reaction in the passive cutane- 
ous anaphylaxis test. This indicated that all of the 
dye-binding bands contained antigen. 

Similar tests were run on Philippille monkeys pas- 
sively sensitized with serum from easter bean-allergic 
humans : these tests indicated that at least five distinct 
allergenie speeifieities were affeeting allergic humans. 

The biological testing techniques used for human 
allergic sera and the evidence of resolution of the 
protein into immunologieally specific allergenic com- 
ponents will be discussed in separate papers (9,10). 
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Sucrose Ether- and Ester-Linked Surfactants 
V.R. GAERTNER, Research Department, Research and Engineering Division, 

Monsanto Chemical Company, Dayton, Ohio 

SeverM effective no~ionic surface-active agents in which a 
single sucrose moiety is the only solubi]izing group were de- 
scribed. Alkylsueroses, p repared  v i a  sodium sucrate in dimethyl 
sulfexlde (D~'ISO) and higher  alkyl bromides, are believed to 
be the first sugar-based su r fac tan t s  which are a t  least, equiva- 
lent to the best, anionies and nonionies in cloth detergency on 
the basis  of  laboratory da ta ;  they were also active lime-soap 
dispersants.  Another  ether-llnked type, the (3-alkoxy-2~hydroxy- 
propyl)  and (2-hydroxyalkyl) sueroses, derived f rom glyeidyl 
ethers or olefin oxides, al though second in detergency to the first 
type, included exeeptlonal nonionie la ther ing agmtts, t-Dodeeyl- 
benzylsuerose, f rom d o d e e y l b e n z y l  ehlorlde, was also a ra ther  
active detergent  and lime-soap dispersu~t. Less active bu t  easily 
prepared  sucrose half-esters f rom alkenylsueeinle anhydrides 
were described. 

One sucrose moiety in ether-linked surfact,ants was an effec- 
tive hydrophile for  alkyl hydrophobes at, least  as large as 
hexadeeyl, but, trideeyl derivatives were superior in aetivit)-. 

~ a j o r  importance was at tached to the choice of solvent, 
eat,alyst, and t ime / tempera tu re  factors.  Evideuee was presented 
to show tha t  sucrose derivatives were part ial ly degraded by 
the alkaline conditions required in this work and that  this 

degradat ion was both detrimt, ntal to detergency nnd initia]ly 
benefieial to lather in specific cases. 

A~x improved procedure involving the xlse of DSISO for  the 
alkaline dehydroehlorination of higher alkoxychlorol)ropanols 
to glyeidyl ethers was described. 

ANY SUIRFA('I:~-ACTIVE DERIVATIVES Of s u c r o s e  a n d  

M o t h e r  derivatives have been de- s u g a r s  o r  sugar 
scribed in the literature. These may be divided 

broadly into two types: simple, in which the saecha- 
Fide is the only solubilizer, and mixed or complex, 
which contain additional hydrophitic groups in addi- 
tion to the carbohydrate.  No at tempt will be made 
to summarize this voluminous detail. ~:~.11 excellent 
recent review (3) has included this field within the 
broader one of long-chain derivatives of mono- and 
oligosaccha rides. 

Among all of these varied products, only simple 
sucrose mono-esters of fa t ty  acids (17) have received 
w i d e s p r e a d  a t t e n t i o n  as s u r f a e t a n t s .  These  corn- 


