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o f  th o se  amino a c id s  in  th e  whole meal*

f h ie  in v e s t ig a t io n  was undertaken  to  do te  m in e  th e  r e l a t i v e

amounts o f  the  too  g lo b u lin s ;  to  I so la te *  i f  p resen t*  album in, 

g l u t e i  in ,  and p ro lam ine  t to  a s c e r ta in  th e  p r o p e r t ie s  o f  a l l  th e  

p r o te in s  e x tra c te d ;  to  e s tim a te  q u a n t i ta t iv e ly  the  p r o te in  and 

n o n -p ro te in  n itro g e n ;  to  de term ine  th e  p r e c ip i t a t io n  l im i t s  o f  

a ra c h ln  and oonaraoh in  w ith  ammonium s u l f a te ;  and  to  study  th e  

e f f e c t  o f  th e  ta n n in  i n  th e  Skins on th e  e x tr a c t io n  o f  th e  

d i f f e r e n t  p r o te in s  p resen t*

H is to r ic a l

B ltth a u se n  (1 )  a s s  th e  f i r s t  to  study  th e  p ro te in s  o f  

th e  p e an u t. T h is w orker e x tr a c te d  o i l - f r e e  peanu t meal w ith  

a  s o lu t io n  o f  sodium C h lo ride  said w ith  s o lu t io n s  o f  potassium * 

ca lc iu m , and barium  h y d ro x id es . He o b ta in e d  th e  g lo b u lin  by 

s a tu r a t in g  th e  d i lu te d  e x tr a c t  w ith  carbon d io x id e  o r  sim ply 

by d i lu t i n g  th e  e x t r a c t  w ith  a  la rg e  volume o f  w a te r . He 

a p p a re n tly  o b ta in e d  th e  same g lo b u lin  by a c id ify in g  th e  

a lk a l in e  e x t r a c t s  w ith  a c e t i c  o r  s u l f u r ic  a c id s .  B ltth a u se n  

showed no ev idence  th a t  in d ic a te d  th e  p resen ce  o f  more then  

one g lo b u lin  in  th e  peanu t.

B ltth a u se n  d r ie d  the  peanu t meal over s u l f u r ic  a c id  i n  

a  d e s ic c a to r  and analyzed  i t  f o r  n i tro g e n , o b ta in in g  10*13 p e r  

c e n t o r  56 p e r  c en t o f  p ro te in ,  th e  l a t t e r  v a lu e  h e  o b ta in ed  

by m u ltip ly in g  th e  p e rcen tag e  o f  n itro g e n  by 5 ,5 ,  assum ing th a t  

th e  p ro te in  c o n ta in e d  13 p e r  c e n t o f  n i tro g e n . When t h i s  meal



was e x tr a c te d  w ith  10 p e r  cen t sodium e h lo r id s  s o lu t io n  he 

i s o l a t e d  27 p e r  c e n t  o f  g lo b u lin  by d i lu t in g  th e  e x t r a c t  

w ith  e a te r  and th an  s a tu r a t in g  w ith  carbon d io x id e .

Johns and Jo n e s  (2) ,  u s in g  d h e lle d  V irg in ia  p ean u ts , 

e x tr a c te d  the  o i l - f r e e  a i r - d r i e d  peanut meal w ith  10 p e r  s e a t  

sodium c h lo r id e , from  t h i s  meal c o n ta in in g  42 p e r  cen t p r o te in  

(M x  3 .5 )  was o b ta in e d  52 p e r  c en t o f  p ro te in  i n  th e  sodium 

c h lo r id e  e x t r a c t  a t  m m  tem p era tu re . R a is in g  th e  tem pera tu re  

d id  n o t in c re a se  th e  y ie ld .  %  s a tu r a t in g  th e  e x t r a c t  w ith  

carbon  d io x id e  th ey  o b ta in e d  25 grams o f  p ro te in  from a  relum e 

o f  e x t r a c t  c a lc u la te d  to  c o n ta in  52 grams. S h is  y ie ld  was 

b ased  on th e  a c tu a l  o f  p u re  p ro te in  a f t e r  d ry in g  a t

100° 0. and d id  n o t tak e  in  c o n s id e ra tio n  th e  lo s s e s  in c u rre d  

d u rin g  I t s  i s o l a t i o n .

fhey  made f r a c t io n a l  p r e c ip i ta t io n s  o f  th e  p ro te in  from 

th e  e x t r a c t  and i s o l a t e d  two g lo b u lin s , one o f  which m s  p re s e n t 

o n ly  to  a  sm all e x te n t .  The g lo b u lin  composing th e  g r e a te r  p a r t  

o f  th e  p r e c ip i t a te  o b ta in ed  by d i lu t in g  th e  10 p e r  cen t sodium 

c h lo r id e  e x t r a c t  w ith  w a te r, th ey  o b ta in e d  by add ing  sjaaonlum 

s u l f a te  to  20 p e r  m a t  o f  s a tu r a t io n ,  To t h i s  g lo b u lin  th ey  

gave th e  name a ra c h in . The second g lo b u lin  o b ta in e d  by s a tu r a t in g  

th e  f i l t r a t e  w ith  ammonium s u l f a te  o r by  d i a ly s i s  they  c a l le d  

oonaraoh ln .



They gave th e  fo llo w in g  a n a ly s is  and com parison o f  ilia  

two p ro te in s ;

o .................................. 53 . 1s t i . i t

H . . .................... .. 6 .0 3  6 .87

H .................................... 18 .30  18.29

S  ........... .. 8 .4 0  1 .09

0 ........................  22 .23  22 .63

They s a i l e d  a t t e n t io n  h e re  to  th e  f a s t  th a t  co n araeh in  c o n ta in e d  

th r s a  tim es a s  much s u lfu r  a s  ar& ekin .

A nother s t r i k in g  d if fe re n c e  m s  shown by t h e i r  ta b le  o f  th e  

n i t ro g e n  d i s t r ib u t io n .

N itrogen A raahln  Qonaraohln

Amide . . . . . . . . . . . . . 2 .0 3  2 .0 ?

Humln . . . . . . . ......... 0.22 0.22

B a s i c .............................. 4 .9 6  6 .6 5

H en-basic  . . . . . . . . .  11 .07  9 .4 0
TOTAL 1 8 . 3 18.24

C onaraehln  was shown to  h a re  more b a s ic  n itro g e n  th an  any e th e r

seed  g lo b u lin  h i th e r to  erasdned . The p e rcen tag e  o f  b a s le  n i tro g e n

o f  th e  m ix tu re  o f  th e s e  g lo b u lin s  was a ls o  shown to  be h ig h , b e in g

5 .2 3  p e r  c e n t . They gave a  ta b le  showing th e  b a s ic  n itro g e n  in

some p r o te in s  from seed s commonly u se d  f o r  food* tak en  from «fhe

V egetab le  P ro te in s , n by Osborne, a s  fo llo w s;



B asic
P ro te in  Source l i t r e s

P e r  c®
Z e l n .................. Maize 0 .49
a i i a d i n ................... Bye 0 .9 1

« ..................Wheat 1 .09
F h & s e o lln  Kidney bean 3 .6 3
V i e i l i n ..................Pea 4 .9 3
A r a c h in ..................Feanut 4 .9 6
Legumln . . . . . . . . .  Pea 1 .1 1
I x e e l s ln  . . . . . . . .  B ra z i l  s a t  6 .7 6
B d e s t l i i    Hempseed 5 .97
O le tm lin  . . . . . . . .  Goeoanut 6*06
^ n a r a a h ia  . . . . . .  F eanut 6 .5 5

They a le e  c a l le d  a t t e n t io n  to  th e  f a c t  th a t  a  t r a c e  o f  alfcaada 

was found In  th e  e x t r a c t  #* ich  c o ag u la ted  a t  65-70° 0 . ,  b u t th e  

f e a a t i t y  was so sm all t h a t  a  com plete a n a ly s is  cou ld  n o t he 

o b ta in e d .

Q u a n tita t iv e  S ep a ra tio n  o f  th e  P ro te in s  

I t  m s  d e s i r e d  a t  f i r s t  to  g r in d  th e  p e an u ts  a s  f in e  a s  

p o s s ib le ,  b u t th e  o i l  ren d e red  t h i s  Im p ra c tic a b le , c logg ing  up 

th e  m i l l .  T h ere fo re , th e  p ean u ts  were ground a s  sm all a s  was 

c o n v en ien t, t r e a te d  w ith  se v e ra l l i t e r s  o f  pe tro leum  e th e r ,  d r ie d ,  

and  th en  ground to  a  f in e  f lo u r ,  T h is  method s a m e  tim e and a  

b e t t e r  p ro d u ct was o b ta in e d .

Two methods were u sed  f o r  th e  e s tim a tio n  o f  th e  number 

o f  p ro te in s  In  th e  e x t r a c t ,  c o a g u la tio n  by h e a t  and f r a c t io n a l  

p r e c ip i t a t i o n  w ith  anssonlum s u l f a t e ,  d e tan n in !n g  from  th e  b rea k s  

i n  th e  cu rve th e  number o f  p r o te in s  p re s e n t .  Both methods showed 

th e  p resence  o f  b u t two p ro te in s ,  a ra a h in  end co n arach in .

For q u a n t i ta t iv e  work i t  was found b e s t to  e x t r a c t  a  50 gram 

sample In  a  500 c . c .  c e n tr ifu g e  b o t t l e  by u s in g  a  shaker. A f te r
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4 h o u r s h a k i n g  the whole m e  cen tr ifu ged  and a frash  400 c . e .  

o f  10 per cent sodium cl do rid© added to  the residue and tlm  mixture

Shaken ageln . I t  reiiuired about 12 hours to ex tract a l l  the g lo b u lin  

q u a n tita t iv e ly , Tub supernatant l iq u id  was very easy to  f i l t e r  a f te r  

cen tr ifu g in g  and there was but l i t t l e  chance for  l o s s .  By th is  

method, 88 to 89 -per cent o f  the to ta l  p rotein  (based on n itrogen  

content) was ex tra cted . 4s la t e r  t e s t s  gave no evidence for  other  

p ro te in  n itrogen , 10 per cent sodium ch loride must have extracted  

p r a c t ic a lly  a l l  the p rotein  in  the peanut.

Vor a l l  q u a n tita tiv e  work on the peanut ex tra ct i t  i s  n ecessary  

to  us© fr e sh ly  prepared m ater ia l. 4  so lu tio n  over three days1 o ld  

g iv e s  d iffe r e n t  r e s u lt s  due to  the decomposition o f  sora© o f the  

p ro te in  and p r e c ip ita t io n  o f some m aterial in so lu b le  in  the sodium 

ch lo r id e .

At 40 per cen t satu ration  w ith ammonium su lfa te  a c lean  cut 

separation  o f the two g lo b u lin s  was obtained, and here again i t  

was found convenient to  us© cen tr ifu g e  b o t t le s  fo r  carrying out 

ill® p r e c ip ita t io n . The arachin foraed a eactpa&t raass on the 

bottom, and the supernatant l iq u id  could be poured o f f  without 

lo s in g  any o f the p r e c ip ita te . The supernatant l iq u id  m s  

f i l t e r e d ,  then d ia ly sed  for  two weeks, but only a small quantity  

o f  an unpromising m ateria l separated. Conarachln i s  appreciably

so lu b le  in  water u n le ss  a l l  tra c es  o f  s a l t s  are removed, and th is  

method o f  d ia ly s is  does not remove the la s t  tra ces  o f  s a l t s .  The 

i s o la t io n  o f  ^ -g lo b u lin s i s  somewhat d i f f i c u l t  duo to  t h is  fa c t ,



and they  may be m istaken fo r  albumins ©wing to th e ir  s o lu b il i ty  

in  water contain ing tra c es  o f  s a l t ,  uo are now design in g  an 

© lectro-d l& lyslag  o u t f i t  w ith which we hope to e lim in a te  these  

la s t  traces o f s a l t s  and obtain q u a n tita tiv e ly  the ^ -g lo b u lin s.

By t h i s  method a l l  doubts as to whether we 'have a  trace  o f  albumin 

or so lu b le  p -g lo b u lia  w il l  b® s e t t le d .

The q u a n tita tiv e  estim ation  o f  oonarachln, consequently, 

had to be made in d ir e c t ly , but f i r s t  i t  had to  be ascerta in ed  whether 

a l l  the n itrogen  ex tracted  was p ro te in  n itrogen , whether the ex tra ct  

contained  more than two p ro te in s, and whether there were any p ro tein  

degradation products o f  a proteose or peptone character. By us© 

o f  the ordinary method o f armaonim su lfa te  p r e c ip i ta t  1cm, by use  

o f  variou s p r e c ip ita t in g  agents and by coagu lation , i t  was shown 

th at there were on ly  two p ro te in s presen t, that th ese  were in ta c t  

p r o te in s , except fo r  a trace , and that the ex tra c t contained no 

non-protein  n itrogen . Therefore, advantage Has tafeen o f  the wide 

rang© in  the coagu lation  p o in ts  o f  the two p r o te in s . Oonarachln 

coagu la tes a t 80° , w hile arachin does not separate even a t a  b o ilin g  

tem perature. The arachin, th erefore , can be estim ated  e a s i ly  by 

determ ining the n itrogen  in  the f i l t r a t e  from the coagulated con- 

arachin  by the KJeldahl method. flie  d ifferen ce  between th is  r e s u lt  

and the nitrogen o f  the o r ig in a l f i l t r a t e  gave the arachin n itrogen . 

rCMs method checked with the p r e c ip ita t io n  method and the d irec t  

method o f  weighing the arachin.

I t  was d esired  to  fin d  i f  some other s a l t s  could be found 

to  separate arachin and oonarachln. The sodium su lfa te  method o f



Howe (18) was s tu d ie d , "text th e  h ig h e r  tem pera tu re  u sed  in  t h i s  

method was thought u n d e s ira b le . Sodium s u l f a te  a t  room tem p era tu re  

d id  n o t e f f e c t  any s e p a ra tio n  n o r d id  l ith iu m  c h lo r id e , magnesium 

s u l f a te ,  sodium c h lo r id e , o r  po tassium  ch lo rid e*  Ho c le a r  c u t  

s e p a ra t io n  was o b ta in e d  by use  o f  aside*  s u l f a te  appeared

t o  be th e  on ly  s a l t  t h a t  would e f f e c t  a  s a t i s f a c to r y  s e p a ra tio n  o f  

th e  two g lob u lin s*

P** o f  t h .  B e jftpao tom fg . Th* In f lu m o *  o f  d la»olT *d p r o t . i n .  

upon th e  r e f r a c t iv e  in d ic e s  o f  v a r io u s  so lv e n ts  h a s  been e s p e c ia l ly  

s tu d ie d  V  B etas ( 3 ) ,  H e r l l ts k a  ( 5 ) ,  Schmidt ( 6 ) ,  B eb ertsea  (4 )  (7 -1 6 ) , 

and B obertson  and Greaves (1 7 ) . B e is s  used  p seu d o -g lo b u lin s  which 

were p rep a red  by f r a c t io n a l  c o a g u la tio n  w ith  ammonium s u l f a te  and 

p u r i f i e d  by p ro longed  d ia ly s i s ,  fh e se  p ro te in s  were in tro d u c e d  in  

d i l u t e  s a l t  s o lu t io n s  and th e  change i n  r e f r a c t iv e  in d ic e s  n o te d .

He found th a t  th e  change in  the  r e f r a c t iv e  in d ex  o f  th e  so lv e n t 

due to  th e  in tro d u c tio n  o f  th e se  p ro te in s  was d i r e c t l y  p ro p o r tio n a l  

to  th e  q u a n ti ty  o f  p ro te in  d is so lv e d  in  i t ,  f o r  "p seu d o -g lo b u lin  I "  

b e in g  0.00231 and "p seu d o -g lo b u lin  XX * 0.00230 f o r  in tro d u c tio n  o f  

1 p e r  c e n t o f  th e se  p ro te in s*  He found th a t  th e  d if fe re n c e  i n  th e  

in d ex  between th e se  two g lo b u lin s  d id  n o t c o n s t i tu te  s u f f ic ie n t  

d if f e re n c e  to  d is t in g u is h  between them and th e re fo re  cou ld  be 

assumed to  g iv e  th e  seme change in  th e  r e f r a c t iv e  index .

B obertsen  a m p lif ie d  and confirm ed th e  re m a lts  o f B e is s , 

em ploying a  number o f  p ro te in s  ( g l ia d ln ,  c a se in , p& ranueleln , 

serum g lo b u lin , e t c . )  in  aqueous, a lc o h o l w ater and ace tone  w ater
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m ix tu re s . Be in tro d u c e d  th e  fo llo w in g  form ula  showing th a t  th e  

change i n  th e  r e f r a c t i v e  in d ic e s  o f  aqueous so lv e n t One to  th e  

In tro d u c tio n  o f  t h i s  p r o te in  l a  v e ry  a c c u ra te ly  p ro p o r tio n a l  to  

I t s  co n ce n tra tio n s

a  -  »«, «  ee

where n i s  th e  r e f r a c t iv e  index  o f  th e  so lu tio n , a 1, th a t  o f  th e  

s o lv e n t, o th e  p e rc en ta g e  o f  p ro te in  in  th e  s o lu t io n , and a  a  c o n s ta n t 

which i s  c h a r a c te r ! s t i c  o f  th e  p r o te in .  He found t h i s  form ula  to  h o ld  

good f o r  so lu t io n s  o f  ovomucoid l a  w a te r, p a ra n u c le in  i n  1 /10  KOH, 

p o tassiu m  serum g lo b a l ln a te  and p o ta s s iu a  c a s e in a te  in  a lco h o l w a ter 

m ix tu re s  and g lta& in  in  v a rio u s  so lv e n ts .

R obertson came to  two Im portan t c o n c lu s io n s : f i r s t # th a t  th e  

in f lu e n c e  which a  p r o te in  e x e r t s  upon th e  r e f r a c t iv e  index  o f  i t s  

s o lu t io n  i n  independen t o f  th e  n a tu re  o r  p ro p o r tio n  o f  a c id  o r  b a se  

which i s  combined w ith  i t |  second, th a t  th e  r e f r a c t iv e  Index  o f  a  

p r o te in  so lu tio n  rem ains u n a l te r e d  by h y d ro ly s is .

assum ing th a t  a  f o r  a ra c h in  and eonaraoh in  a re  a l ik e  w ith in  

th e  l im i t s  o f  ex p erim en ta l e r r o r ,  Hobart son* * method waft u sed  to  

de te rm ine  th e  amounts o f  th e se  two g lo b u lin s , and th e  r e s u l t s  

ag re e  w e ll w ith  th e  d a ta  o b ta in e d  by o th e r  m ethods.

P ro p e r t ie s  o f  th e  P ro te in s  

For s tu d y in g  th e  p r o p e r t ie s  o f  a ra c h in  and co n arach in , th e  

p r o te in s  were p r e c ip i t a te d  from a  f r e t f i  s o lu t io n  and u sed  a s  q u ic k ly  

a s  p o s s ib le  in  o rd e r  to  avo id  change o r  decom position . The d a ta  

o b ta in e d  on the  c o a g u la tio n  p o in t ,  f o r  exam ple, was q u ite  d i f f e r e n t  

when a  so lu t io n  o f  a ra c h in  in  10 p e r  cen t sodium c h lo r id e  was a llow ed
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to  s ta n d  In  th e  lo o  c h e s t  f o r  s e v e ra l  days. M a te ria l c o a g u la tin g  

a t  th re e  d i f f e r  o a t tem p era tu res  was o b ta in ed , in d ic a t in g  a  decompo­

s i t i o n  o f  th e  p ro te in *  Another example i s  th e  p r e c ip i t a t io n  p o in t  

w ith  ammonium s u l f a t e .  With m  o ld  s o lu t io n  th e re  i s  no e l e a r  o u t 

s e p a ra t io n  between a ra c h in  and ao n arach in , sm all amounts o f  m a te r ia l  

s e p a ra t in g  a t  50 p e r  e e n t9 60 p e r  c e n t ,  and 70 p e r  cen t s a tu r a t io n  

w ith  ammonium s u l f a te .

In  working w ith  conarach in  i t  appeared  th a t  t h i s  p ro te in  

was somewhat so lu b le  i n  water* T h is m ight be  due to  th e  i n a b i l i t y  

to  remove th e  l a s t  t r a c e s  o f  s a l t s  frees th e  p r o te in  e x tra c t*  and 

m ight account f o r  t r a c e s  o f  p r o te in  l e f t  In  d la ly s a te  a t  tim es*

&rsn a f t e r  th r e e  weeks t r a c e s  o f  s a l t s  a re  p re s e n t  i n  th e  d la ly s a te .

With app rox im ate ly  11 p e r  c e n t p ro te in  (b ased  on n i tro g e n

o f  th e  m eal) unaccounted  f o r ,  a  study  o f  th e  m eal l e f t  a f t e r  th e

sodium c h lo r id e  e x t r a c t io n  was undertaken* S ix ty - f iv e  p e r  c e n t 

a lc o h o l , and 0 .3  p e r  cen t a lk a l i  removed from 2 to  S p e r  c en t 

o f  n i tro g e n , bu t no p ro te in  was found* A carbohyd ra te  was

I s o la te d  w ith  63 p e r  cen t a lc o h o l, b u t was n o t in v e s t ig a te d

f u r t h e r .

I t  i s  w ell known t h a t  ta n n in  form s an  In s o lu b le  compound 

w ith  p r o te in s  and a s  th e re  i s  ta n n in  in  th e  r e d  sk in s  o f  th e  

p e a n u t. I t  was though t th a t  th e  ta n n in  m ight a f f e c t  th e  e x t r a c t io n

o f  th e s e  p r o te in s ,  T h ere fo re , peanu t meal was p rep a red  w ithou t

th e  r e d  sk in s  and e x tr a c te d  w ith  10 p e r  c en t sodium C h lo ride  

so lu tio n *  I t  was found th a t  the  ta n n in  e x e r te d  no in f lu e n c e  

w hatsoever*
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£ r o te ln  and N on-P ro tein  N itrogen  

The term s p r o te in  and n o n -p ro te in  n itro g e n  a re  lo o se ly  

need  In  chem ical l i t e r a tu r e *  and confusion  e x i s t s  ae  to  j u s t  

*toat th e  term s s ig n i f y .  As l i t t l e  work h a s  been done on the  

q u a n t i ta t iv e  e s t im a tio n  o f  the  p r o te in s  in  a  g iv en  p ro d u c t 

and  n o t ve ry  much i s  known J u s t  i n  itoat form some o f  th e  

n i tro g e n  I s ,  the  d e te rm in a tio n  o f  n itro g e n  by th e  I j e ld a h l  

method and isulilpX ylisg by th e  f a c to r  6*5, 6*0, 5*5, e t e . ,  on ly  

g iv e s  a  hasy  id e a  a s  to  what i s  p ro te in  and stoat i s  non-pro tein*

A g r e a t  number o f  p r e c ip i t a t i n g  a g e n ts  have been u sed , some 

c la im in g  to  p r e c ip i t a t e  on ly  th e  i n t a c t  p ro te in -  m olecule, 

some th e  I n ta c t  p r o te in  to g e th e r  w ith  i t s  l a r g e r  s p l i t  p ro d u c ts , 

and o th e r s ,  le a v in g  on ly  sm all p e p tid e s  and amino a c id s  i n  

s o lu t io n ,  i n  some c a s e s  i t  i s  n o t known w hether th e s e  re a g e n ts  

w i l l  p r e c ip i t a te  such n o n -p ro te in  n itro g en o u s  p ro d u c ts  a s  pu rines*  

n u c le ic  b a se s , d h o lin e , b e ta in e a , g lu o o s id es , u r e a ,  u r lo  a c id , 

and o th e r s ,  which a re  known to  occu r to  m m  e x te n t  I n  many p r o te in  

e x t r a c t s .  I f  we a re  reasonab ly  su re  t h a t  we a re  o n ly  p r e c ip i t a t i n g  

p r o te in  n itro g e n , how la rg e  a  s p l i t  p ro d u ct s h a l l  we leav e  in  

s o lu t io n  a s  n o n -p ro te in  n itro g e n ?  On g lan c in g  o v e r th e  v a r io u s  

p r e c ip i t a t i n g  a g e n ts . In c lu d in g  copper h yd rox ide , le a d  a c e ta te ,  

tu n g s t ie  a c id , p i c r i c  a d d ,  ta n n ic  a c id , pho sp h o tu n g s tie  a c id , 

phosphomolyb l c  a c id ,  e th y l  a lc o h o l, c o l lo id a l  i ro n ,  a lum ina cream, 

uranum a c e ta te ,  su l pho s a l  ic y  l i e  a c id  and t r i c h lo r a c e t i c  a d d ,  one 

i s  co n fro n ted  w ith  th e  problem  o f  de te rm in ing  f i r s t  l u s t  stoat



should be c a lle d  non-protein  n itrogen , for  each one o f  the®#

reagen ts loaves a d iffe re n t quantity  o f  n itrogen in  so lu tio n .

A fter  s e le c t in g  the p r e c ip ita tin g  agentv i t  i s  frequ en tly

d i f f i c u l t  to  decide what to c a l l  the compound® contain ing the

non-protein  n itrogen . Are they peptones, proteose®, subpeptones,

p ep tid es?—for there I s  no sharp l in e  o f  demarcation between these

groups, nor i s  i t  understood Just what i s  meant by th ese  terms,

Various authors d i f f e r  in  regard to  the d iv is io n  o f  p ro tein  s p l i t

products. For example, Vfasteneys and Bor900k ( 19) d iv id e  the

h yd rolysate  in to  s ix  fra c tio n s  according to  the n itrogen  that i s

p r e c ip ita te d  by variou s reagents, a s fo llow s:

tr ic h lo r a c e t ic  a c i d ..............In tact p ro te in
Sol. a c id  to  pH 6 ,0  M etaproteia
Sodium s u l f a t e .................... *. Proteose
Tannic a c i d .................... '..........Peptone
95p a lcoh o l ♦ 2nCla Subpeptones
S o lu t io n ............. ....................... Amino a c id s

Other authors have divided them Into coagulated protein®, m eta-

protein® , p ro teoses, peptone® and p ep tid es, and amino a c id s, the

name p rote in  stopping a t the peptone stage , A review  o f  the

lit e r a tu r e  w il l  show the various opin ions and work don© on th is

su b ject.

Ilon-protein n itrogen  rosy c o n s is t  o f any part o f  th ese , 

depending on the p r e c ip ita t in g  agent used .

A. Part© (30) used e th y l a ce ta te  and showed I t  gave a  

marked p r e c ip ita te  with even d ilu te  so lu tio n s o f  protein® and 

a tu r b id ity  with peptones, p roteoses and albumoses, but so lu tio n s  

o f  amino acidsshowed no change.
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Sollraan (21 ) shewed th a t  th e  p r e c ip i t a t io n  o f  p r o te in s  

w ith  ta n n in  depended on th e  hydrogen Ion  c o n c e n tra tio n  o f  th e  

medium.

M arshall end W elker (33) by u s in g  an  aluminum hydrox ide

s o lu t io n  p r e c ip i t a te d  th e  fo llo w in g  quant 1 t a t  i v s ly t

Egg album in  ......... .. O liad in  ( i n  70$  a l e . )
E d e s tln  ( i n  7$  ®&01) . . . .  Ovotmicoid
G e la tin  . . ......... .....................Acid ra e ta p rs te ln  ( .1$  HOI)
Casein ( i n  h a l f

s a tu ra te d  lim e w ater) . P rim ary  p ro te o s e  
G lu ten ln  (0 .5 $  ^aa 00«) . .  Secondary p ro te o s e  
Blood serum (p ro te in ;  . . .  M ilk ( in c lu d in g  f a t  and

p ro te in )

Oxyhemoglobin I s  th e  on ly  p r o te in  t e s te d  t h a t  A1(0H)3 

f a i l e d  to  remove.

V ln o g rad -V tllo h u r and Loses (23) u sed  c o l lo id a l  f e r r i c  

h y d ra te  and c la im ed  th a t  i t  p r e c ip i t a te d  p r o te in ,  m m  la rg e  

a lbum ins, le e r in g  n e s t  o f  th e  in te rm e d ia ry  p ro d u c ts  i n  s o lu t io n .

Wolf (3*) s t a t e d  th a t  M ie h a s lls ’ c o l lo id a l  f e r r i c  h y d ra te  

method i s  s u i ta b le  f o r  removing p ro te in  from b lo o d ,

F o lin  and f u  (23 ) u sed  tu n g s t lo  a c id  a s  p r o te in  p r e c ip i ta n t  

f o r  b lood  and found i t  a s  good a s  p h o spho tungstic  a c id ,  They 

c a l l e d  th e  n itro g e n  i n  the H i t  r a t e  n o n -p ro te in  n i tro g e n . T h is 

re a g e n t p r e c i p i t a t e s  many o f  th e  p ro te o s e s  and p ep to n es , le a s in g  

o n ly  sm all p e p tid e s  i n  s o lu tio n  w ith  th e  amino a c id s .

R ltlh a u se n  (36 ) u sed  copper hydrox ide  to  p r e c ip i t a te  

p r o te in s  and t h i s  re a g e n t h as  been  u sed  to  p r e c ip i t a t e  g l la d in  

and e d e s t in  q u a n t i t a t iv e ly  by Osborne and Leavenworth (2 7 ) .
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M orgulis and J a h r  (30) u n d  m© taphosphor i  c  a c id  a s  

p r e c ip i t a n t ,  and F o l ia  (31) u sed  t M s  m m  re a g e n t For b lood .

d o t t i e r  aad  Baker (33) u se d  a c id  m ercu ric  c h lo r id e  

s o lu t io n  f o r  d e te rm in a tio n  o f  n o n -p ro te in  n itro g e n  i n  b lood . 

They gave a  ta b le  o f  ooa^arieon  o f  t h e i r  method w ith  o th e rs .

l£§. p e r  100 e . s .

Get t i e r  and B aker (33) 30*48

V olin  end D enis (33)

G resnenld (33 ) m

Bang (34) w ~ m

T ay lo r and H ulton  (30) 30*38

McLean end S e l l in g  (30) 33*44

Myers and F in e  (37) 35*30

Kohl wag (38) 40*61

H i l le r  aad  Van Slyks (W )  made a  study  o f  p r e c ip i t a t in g

a g e n ts  and m  to  th e  fo llo w in g  c o n e lu s io n s t

T ungstic  a c id  aad p i c r i c  a d d  p r e c ip i t a t e  p r o te in  

In te rm ed ia ry  p ro d u c ts , le a v in g  a d n o  a d d s  and sm all p e p tid e s . 

T r ic h lo r a c e t ic  a c id  p r e c ip i t a te s  o n ly  s t o l e  p r o te in .

Metapho spfoorto a d d ,  c o l lo id a l  i r o n  and m ercu ric  C h lo ride  

occupy in te rm e d ia te  p o s i t io n  i n  re g a rd  to  a c t io n  on p ro te in  

p ro d u c ts . A lcohol behaves in  t h i s  e a se  l ik e  tu a g s t ie  a d d .

Bigelow and Cook (40) rev iew ed  th e  l i t e r a t u r e  f o r  th e
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p er cen t p r o te in , m m  86 p er cen t o f  th e  to ta l p ro te in

i f  th e to ta l n itro g en  ia  th e m l  o n  a l l  p ro te in  n itro g en .

So order to  a sc e r ta in  w hether a  b e tto r  e x tr a c tio n  esu Id  

bo made r itb  le s s  danger o f  lo o s e s , 86 © as. e*  th e  m s l  was 

p u t in to  a  300 o ,o . cen tr ifu g e  b o tt le  and shaken w ith  a  Shaking 

m achine fo r  th ree hou rs o ith  350 c .o . o f  10 p er m t  sodium  

c h lo r id e , th e  su sp en sion  m m  then  cen tr ifu g ed  and th e  super* 

n& tant liq u id  poured o f f , f id s  procedure toso rep ea ted  u n til 

th e  s a lt  e x tr a c t gave no to s t  fo r  n itro g en , She so lu tio n s  

w ere combined and n itro g en  determ ined on a  10 c .e .  a liq u o t, 

fh o  amount o f p r o te in  ex tra cted  was p r a e tio a ll^  th e  same m

th e f i r s t  procedure, 35 .47  per e o d *

sam ple* ( f  10 o,o«- oaxdi a m i tatam  and h eated  a t  

tb s  r a te  o f  4  d egrees p er m inute. fh e  f i r s t  co a g u la tio n  s o  

a t 60 d eg ress, T h is a s s  f ilt e r e d  and th e  f i lt r a t e  h eated  

fu r th e r , Tim  so lu tio n  became e len a y  a t  64 d eg rees, bu t th ere  

was no co a g u la tio n  ow n  sh ea  h ea ted  to  b o ilin g  a t 108 d egrees,

D .t.lrm lratln r. a t BVEjtl* o f  ftp ,t» ln , 1 tt>  AnTOflFTihm

S ulfate. Solutions o f aBsmlUBJ su lfa te  sore made up retying 

from 10 per sea l to  a  saturated solution, ion c .c . o f the

6 .3 4  
e . a i  
6.40
6 .3 4
6 ,4 3

34 ,8?
35 .80
m ,4 ?
3 4 .8 ?
3S .36

F rolim in arr Cta&gulatlon fo o ts  on ta& ract



o x t r a c t  wm  ta k sn  and mrnv ĵb, mmmntvm s u l f a ta  s o lu t io n  a&dad to  

m b s  i t  s a tu ra te d  In  s to p s  o f  10 p e r  o o n t. A f te r  sad*  s te p  tine 

s o lu t io n  was f i l t s r s d  and marm aaiaonlwi s u l f a te  addsd lu  th s  

f i l t r a t e *  A g rad u a l lncraas©  i n  tb s  p r s o ip i ta t e  up  to  40 p a r  o sn t 

o f  s a tu r a t io n  w ith  a^nonium s u l f a ta  was obtalnad* Bayond th a t ,  no 

m itro& sa was p ro o ip i ta te d  u n t i l  th s  s o lu t io n  m s  70 p e r  s e n t  

s& tum isd*  H ltro g sn  co n tin u ed  t o  p iw lp iiu A #  up t o  80 p v r  s e n t .

At 90 p a r  m a t  s a tu r a t io n  they® was no f u r th e r  p r e c ip i t a t io n ,  

n o r  m s  th e re  any saors n i t r o g s a  p r e c ip i t a te d  a t  s a tu r a t io n  w ith  

egaaonium s u l f a te ,  tb s  s o lu t io n  ro a a in ia g  c l e a r .  l b s  fo llo w in g  

e a r n  shows p la in ly  t h a t  on ly  two p ro te in s  w ars p re se n ts

oJhoJJ

fO *9 *+0 0 ^ 9} 9 °  /VC



q u a n t i t a t iv e  E stim a tio n  o f  A rachin

A q u a n ti ty  o f  th e  c le a r ,  m i m d  

e x t r a c t  (500 o . e . )  was p a t  In  & c e n tr ifu g e  b o t t l e  and  mad# 40 p a r  

c e n t s a tu ra te d  w ith  ammonium s u l f a te  (133 g a s . ) .  A fte r  s ta n d in g  

f o r  s e v e ra l hou rs th e  s o lu tio n  was c e n tr ifu g e d . In  t h i s  manner 

th e  a ra c h in  was o b ta in e d  i n  a  compact mass on th e  bottom  and th e  

su p e rn a ta n t l i q u id  c o u ld  he poured  o f f .  The p r e c ip i t a t e  was 

re d is s o lv e d  in  10 p e r  c e n t sodium c h lo r id e , made 40 p e r  cen t 

s a tu ra te d  and a g a in  c e n tr ifu g e d . The a ra c h in  was th en  d is so lv e d  

l a  a s  l i t t l e  10 p e r  c e n t sodium c h lo r id e  a s  p o s s ib le  and p r e c ip i t a te d

by d i lu t in g  w ith  10 volumes o f  d i s t i l l e d  water* In  t h i s  way I t  was 

f r e e d  from th e  l a s t  t r a c e s  o f  o o n arach ln . The p r e c i p i t a t e  was d r ie d  

by suspending  in  95 p e r  cen t a lc o h o l over x tl^ it*  th e n  in  a b so lu te  

a lc o h o l f o r  34 h o u rs  and f i n a l ly  In  a b so lu te  e th e r  f o r  34 h o u rs .

A f te r  s tan d in g  in  a  vacuum d e s ic c a to r  f o r  a  day th e  w h ite  m a te r ia l  

was weighed.

1 . h e ig h t 3 .8 5  gras.
3 . * 3 .8 4  *
S. » 3 .0 0  *

The t o t a l  e x tr a c t  from  50 grams o f  peanut meal was 3 l i t e r s .  There­

f o r e ,  th e  above w e ig h ts  m u lt ip l ie d  by fo u r  gave th e  number o f  grams

o f  a ra c h in  in  30 grams o f th e  o i l - f r e e  peanut m eal.

1 . 3 .85  x  4  -  11.40
2 . 2 .84  x 4 s  11.36
3 . 3 .00  x  4 = 12.00

f h i s  was e q u iv a le n t to  22 .8  p e r  c e n t ,  22 .7  p e r  c e n t ,  and 35 p e r  c e n t, 

o r  gave an average  o f  23 .3  p e r  c e n t .  In  s p i t e  o f  th e  g r e a te s t  e a r s

th e r e  occu rred  some lo s s e s  In  p u r i f i c a t io n  and th e se  f ig u re s  may be

c o n s id e re d  low.
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O oagalatlon o f ConarM iilii. Im  o .o . o f  tho ao ttu s  o h lo rid .

e x t r a c t  was h e a te d  slow ly to  33 d e g re es . A f t t r  s ta n d in g  f o r

f i f t e e n  m inu tes, th e  coaguTum was f i l t e r e d  o f f  on a  fo ld e d

f i l t e r  p ap e r. The f i l t r a t i o n  was r a p id .  The p r e c ip i t a t e  was

washed w ith  10 p e r  c e n t sodium c h lo r id e  and n i tro g e n  determ ined

i n  th e  f i l t r a t e ,  4 s  th e  t o t a l  n i tro g e n  In  th e  e x tra c t*  e x sep t

f o r  an I n s ig n i f ic a n t  amount, was a l l  p ro te in  n i tro g e n , th e  n i tro g e n

c a lc u la te d  was a l l  a ra o tila  n i t ro g e n . I f

a  a  amount o f  a ra e h ln  n itro g e n
0 a  amount o f  unknown n itro g e n

a  + e  * amount o f  n i tro g e n  In  f i l t r a t e

from  c o ag u la tio n  o f  conarach in .

0 was th en  determ ined  h r  ta k in g  100 o .e .  o f  th e  sodium

c h lo r id e  e x t r a c t ,  t r e a t i n g  w ith  t r i c h lo r a c e t i c  a c id , f i l t e r i n g

o f f  th e  p r e c ip i t a te  and d e te rm in in g  th e  n itro g e n  in  th e  f i l t r a t e .

T h is  r a in s  (c )  e q u a ls  ,0140 0 m . f o r  th e  3 l i t e r s  o f  e x t r a c t .

a  + o a  2 .3  g a s . o f  n itro g e n  
o »  .0140 g s s .  o f  n i tro g e n  
a  a  S . 29 ©sis, o f  n itro g e n

 Z»S3. m 12 .5  ©as. o f  a ra n h in  In
1 3 . 3  th e  t o t a l  e x t r a c t
13.29 m p e r  e m t  o f  n itro g e n  In  a ra c h in  

a r t r a . t a a . t r l o  M .thod. The I n d io .» m r i  ta ta n  w ith , a

C arl Z e is s  r e f ra c to m e te r  u s in g  P a lo  l i g h t .  The fo llo w in g  r e s u l t s  

were obtained*

10 p e r  c en t sodium c h lo r id e  1 .3510
P ro te in  e x t r a c t  1 .3530

The e x t r a c t  was h e a te d  c a r e fu l ly  to  33 d eg rees end th e  conarach in

a llo w ed  to  s e t t l e ,  th en  c e n tr ifu g e d  and a f t e r  th e  ttibe had co o le d ,

a  drop o f  the  su p e rn a ta n t l iq u id  was t e s te d  f o r  r e f r a c t io n .
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B tad lng  a f t s r  rsm oval o f  conarae& tn, 1 .3525

1,3530 ~  1*3510 m *0020 b o th  a ra o h in  and  conaraoh in  
1*3525 -  ! . m O  «  .003% arm shin

• W

a  *  a* m m

n m rs f ra a ti ir©  in d sx  o f  Has s o lu t io n ,  
a* m w m frm ttm  in d sx  o f  th »  a o l r s n t .  
o «  p s ro s a ta g s  o f  g lo b u lin #  t o  Ha# s o lu t io n ,
a  «  c o n s ta n t (0 .0 0 2 3 6 ).

«Q£Mg m .885$ 9  0 . « 5  ©as. a ra d h in  l a  100 s . s .
«QO^?0

j J l l S L  m *211®^ m 0 .2118 0m * m w tm fo in  l a  100 &.#•
• W W M 0O

Tm  l i t e r s ,  m  tb s  t o t a l  e x t r a c t  from  50 &m* o f  M i l*  would 

th e re fo r#  c o n ta in  1 2 .7 0  g a s . a f e i d i t  a id  4 .S 36  gm#. ©onaraeistn. 

Qjaaal i  t o t I t s  Eetlm B tion o f  CkaaarisShIn

A p a i l i j r  o f  e x t r a c t  (100 o . e . )

was trea ted  with 2 0 .4  gtss. o f amontum su lfate and th# p rec ip ita te  

f il te re d  o ff. fhs f i l t r a te  m i trea ted  with trich lo race tic  u n t i l  ao 

mm  conarachin m i p recip itated . This m i removed %  f iltra tio n  

and a l l  am^nitaa s a lts  washed out with water containing trich lo race tic  

so ld . Th# p rec ip ita te  and f l i t s w paper was th e n  put la  a  Xjeldahl 

fla sk  and th #  nitrogen d»tSTnlnod.

r r o c i p i t a t o  contained* 0.9@®33 gists, n i tro g e n . T h is mm  

sfuiw alsnt t o  0.7585 $s*« o f  conar&Qhia n i tro g e n  la  Has o r ig in a l  

B l i t e r s  o f  s a t r a i t *  which Is  e q u iv a le n t t o  4 .2 0  ®as. o f  co n arach in . 

oar 8 .4  p a r  cen t l a  tb s  o i l - f r e e  m ss l.

I n d i r e c t  D eterm ination  (S ee  T h e o re tic a l)  

lb s  method u s s d  h e re  was an  e la b o ra t io n  o f  th#  method f o r
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o b ta in in g  th a  m m m t o f  mmtM n* Hairing ( a  ♦  a )  and  (a )  and 

l o t t i n g  (* )  Ini a g a a l l a  th a  m m m t o f  a mtaa aM a  a itro g a a *  a l l  

t h a t  had  to  h a  datarn& nad mm th a  t o t a l  a iiy o g o n  In  th a  a x t t a a t  

( i t H  a)*

« « <  s . i ?

3*1? &as* n&taogoa 
a * a s  2*3 @na* nltm pn  

h s  , i f @aa* nitrogen

..**P gy » 4.? gaa* in  30 &m. aoal* oir 9.4$

jten aadî 1 daâ ĵ aJft'aa n̂aet f̂yaa&A4Nitojfitte4̂,ea 1 3 an fh4 tl ̂ ŜShMMnafk HineattaMMdfcJlXgXOli mm_ mmmjWMW WW> tfC^SgilC^liIl yft /MWIIii.__ _̂__
w t o wt&anso amrOBr m
l a  M i*Hotbed o f 50 g ae .

. Toy n aM  
l a  a t l *

Owbsmi 1 
80 ©a*. 
o f  meal

40 8 a r  c an t
O a tu r& tio n tf i th  
a ia m l ta i  jwOf&te.

11.4
UA
ia.o

32*8
m * 0
31*0

C oagu la tion  o f  
oonamcshin and 
a o t to a t to a  o f  
o ra e h in  l a  
f i l t r a t e .

13.5 38*0 4.7

I te f r a c to e e tr io 13.7 29 .4 4.3
P r e c ip i ta t io n  

M idi t r i c h l o r ­
a c e t i c  s o ld . 4.3

9.4

3*4

0.4
Ar&m®* 1 2 .0  2 3 .8  4 .4  8 .7

Boa to  lo an * *  i n  th a  a c tu a l  i s o l a t i o n  o f  a n t ^ i a i  th a  o m m m  

m a  o ona ldarad  low , 28 p a r  s e n t  p ro b ab ly  b e in g  th a  a a a ra a t  t o  th a  

a o r t a a t  amount i n  th a  o l l - f r m  n a a l*
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P rop erties o f  Arachin

Be term ination o f , Qô ^alat^on Point., A fre sh  10 per cent 

sodium ch lorid e  ex tra ct o f the xseanut meal was used. Arachin 

was p r e c ip ita ted  by making the ex tra ct 40 per cent saturated  

w ith  ammonium su lfa te  and the m ixture f i l t e r e d .  Hie p r e c ip ita te  

was red isso lved  in  10 per cant sodium ch loride and the arachin  

thrown out as a w hite flaky mass by pouring the so lu tio n  in  ten  

tim es i t s  volume o f  d i s t i l l e d  water. Approximately h a lf  a grast 

o f  th® m oist p r e c ip ita te  m s  d isso lv ed  in  20 c .e .  o f  10 per cent

sodium ch lo r id e , Ten c .c .  portion s o f the so lu tio n  were put in to  

two t e s t  tubes and heated very slow ly  w ith stirr in g *  At 90® G. 

the so lu tio n  began to  cloud, but no p r e c ip ita te  was obtained up 

to  b o ilin g .

P » t,w dn»M on  Using a  f re a h  e x t r a c t .

the arachin was p u r if ie d  as above and various concentrations were 

mad© up. I t  was found that p o larim etric  readings could not be 

made on so lu tio n s having a concentration  greater  than 4 per cen t. 

The so lu tio n s  were put in  a decim eter tub© and th© reading taken 

w ith a Schmidt and Han© soil p o la r i scope usin g  a standard di chroma to  

f i l t  er co n sis tin g  o f  a 3 cm. c e l l  contain ing a 3 per cent so lu tio n . 

Th© readings were taken in  Ventze u n its  and were changed to angular 

degrees by using th© fa cto r  0.34657. Th® fo llow in g  readings were 

obtained:
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Oonc, 
feu per c .c Angular Degrees S p ec if ic  n o ta tion

0307
00880
04085
0205
0192

—1.2129
-0 .3 4 6 5 7
-1 .5 5 9 5
-0 .7 9 7 1
-0 .7 9 7 1

-3 9 .5
-3 9 .3
-3 8 .1
-3 8 .9
-4 1 .5

Average -3 9 .5

d a s p e c if ic  r o ta t io n ,
* len gth  o f tub®,

W" •  weight o f p ro te in  in  gms, per c .c ,  
cy s  reading in  angular degree®.

P re c in lta tio n  Lim its with Ammonium S u lfa te . A fresh  10 

per cent sodium ch lor id e  so lu tio n  o f arachin was made up contain ing  

2 gras, per 100 c . c .  Ten c .c .  o f  th® so lu tio n  was trea ted  w ith  

tr ic h lo r a c e t ic  a c id , th© mixture f i l t e r e d ,  and n itrogen  determined 

in  f i l t r a t e .  Mo n itrogen  could he d etected . A s e r ie s  o f e ig h t  

10 c . c .  a liq u o ts  were now taken and various amounts o f ammonium, 

s u lfa te  added. The p r e c ip ita te s  were f i l t e r e d  o f f  and tr ic h lo r a c e t ic  

a c id  added to  th© f i l t r a t e s .  The amount o f  ammonium su lfa te  which 

had to he added to g iv e  no tu rb id ity  In the f i l t r a t e  with tr ic h lo r a c e t ic  

ac id  was taken as the point o f  p r e c ip ita t io n  o f  arachin. This was 

found to  he a t 40 per cent sa tu ration .

Degree o f  Saturation  
with

Ammonium S u lfa te

f i l t r a t e d  trea ted  
with

T rich lo ra ce tic  Acid
Per cent

1 0 .0  saturated
2 0 .0  «
30 .0  »

large put. 
h ~ it
H ft

3 2 .0
3 4 .0
3 6 .0
3 8 .0

Small » 
Cloudy

H

4 0 .0  »
S lig h t ly  cloudy 
Clear
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^ropertiQ s o f Conarachin 

Coagulation Temperature. A fresh  sodium ch lorid e  ex tract  

was made 40 per cent saturated with ammonium su lfa te  and th© 

arachin f i l t e r e d  o f f .  The f i l t r a t e  was d ia lyzed  for  twenty days 

in  a parchment bag trea ted  with toluene u n t i l  only  a trace  o f  

e le c tr o ly te  was p resen t, as shown by trea tin g  the dialysat©  w ith  

barium ch loride p lu s a few drops of d ilu te  hydrochloric a c id . Hie 

c le a r  l iq u id  was decanted o f f  and th© conarachin scraped o f f .  

Approximately one gram m s  d isso lv ed  in  40 c .c .  o f 10 per cent 

sodium chloride and 10 c .c .  a liq u o ts  used. Hie so lu tio n  was 

heated  slow ly with s t ir r in g  u n t i l  th© conarachin flock ed . At 

80° f lo c k s  appeared which were f i l t e r e d  o f f ,  and th© f i l t r a t e  

heated furth er. The f i l t r a t e  remained c le a r  up to b o ilin g .

S p ec ific  R otation . In order to obtain a large  quantity o f  con­

arachin , 500 gms. o f  the o i l - f r e e  peanut meal was ex tracted  w ith  

2 l i t e r s  o f 10 per cent sodium ch lo r id e . By making the so lu tio n  

40 per cent saturated and f i l t e r in g ,  th© arachin was removed.

Enough ammonium su lfa te  was added to the c lea r  f i l t r a t e  to make 

i t  85 per cent satu rated  and conarachin was p r e c ip ita ted . This 

was f i l t e r e d  and washed c a r e fu lly  with water. Although, a large  

qu antity  o f  conarachin was lo s t  in  th is  process a few grams were 

obtained free  from ammonium s u lfa te .  The fresh  conarachin was 

d isso lv ed  in  10 per cent sodium ch loride and the o p tic a l ro ta tio n  

taken.
Cone.

Gms. t>er c .c .  Angular Degrees S p ec if ic  Rotation

.00898 -.38122  -4 2 .4 °

.00449 -.19330  -4 3 .0 °
Average -42 .7*



Preci-D itatlo n Lim its with Armonlum S u l f a t e A fro  ah sodium 

ch lo r id e  so lu tio n  o f  conarachin was made up contain ing 2 |p s .  per  

100 c .c .  Ten c .c .  o f  the so lu tio n  was trea ted  w ith tr ic h lo r a c e t ic  

a c id , the p r e c ip ita te  was f i l t e r e d  o f f ,  and n itrogen  determined in  

f i l t r a t e .  Mo n itrogen  could he d etected . A s e r ie s  o f  e igh t 10 c .c .  

a liq u o ts  were taken and various amounts o f  amaonium su lfa te  added. 

The p r e c ip ita te  was f i l t e r e d  o f f  and tr ic h lo r a c e t ic  ac id  added to  

the f i l t r a t e .  Th® amount o f  ammonium su lfa te  which had to b© 

added to  g ive  no tu rb id ity  in  the f i l t r a t e  with tr ic h lo r a c e t ic  

was taken as the p o in t o f p r e c ip ita t io n  o f  conarachin. This was 

found to  be at 85 per cent sa tu ration .

H lt r a t e  trea ted  with
T j l c h lo r a c . t l c  Acid

Eer cent

10. 0 
20.0
30.0
40 .0
5 0 .0
60 .0
7 0 .0
80.0  
81.0  
82.0
8 3 .0
84 .0
85.0

X̂ arg© p p t.

Cloudy

Clear

S lig h t ly  cloudy

f! If
tt M
ft H
« fl
h o
ft ii

it
if



Determination o f  H on-P ro te ia  n itro g e n

f f r e c ts l ta t lo n  o f  In ta c t P rote in . Freshly prepared arachin  

was p u r if ie d  se v e ra l tim es in  the manner described and approx im ate ly  

3 ©as, was d isso lv ed  in  10 per cen t sodium ch lorid e  so lu tio n . The 

volume was made up to  100 c .c .  in  a  v o lum etric  f la s k . n itro g e n  was 

de term ined  on a 5 c . c .  a liq u o t. Three more 5 c .c .  a liq u o ts  were 

ta k e n  and SO c .c .  o f  10 per cent sodium ch loride added to  each  

a liq u o t in  order to f a c i l i t a t e  f i l t e r in g .  One a liq u o t was trea ted  

w ith  18 per cent tr ic h lo r a c e t ic  ac id  u n t i l  no fu rth er  p r e c ip ita t io n  

occurred* the second trea ted  s im ila r ly  w ith 10 per cent aqueous 

tann ic acid , th e  th ir d  with a mixture o f  equal amounts o f  sodium 

tunget& te  and tw o-th ird s normal su lfu r ic  a d d . The r e su lt in g  

p r e c ip ita te s  were f i l t e r e d  o f f  and washed with 10 per cent sodium 

ch lo r id e  contain ing a few drops o f  th e  p r e c ip ita t in g  agent, n itrogen  

was determined on the c le a r  f i l t r a t e s .

The fo llow in g  ta b le  shows th a t  these three reagents p r e c ip ita te  

p r a c t ic a lly  a l l  the in ta c t  protein :

Total arachin nitrogen in  5 c .c .  s  .02527 ©as.
n itrogen in  tr ic h lo r a c e t ic  a c id  f i l t r a t e  u .00038 ©as.
Nitrogen in  tannic ac id  f i l t r a t e  s  .0002 ©as.
Kltrogen in  tu n g stic  a c id  f i l t r a t e  «  .0003 gras.

In  order to  see whether the above p r e c ip i t a n t « would a lso  

p r e c ip ita te  free  amino a c id s , th e  fo llow in g  experim ent was carr ied  

out:

A mixture o f  amino a c id s  was p repared  from  50 ©as, o f  th® 

a -g lo b u l in  o f tomato seed* trea ted  vrith 100 c . c .  o f  concentrated  

h y d ro c h lo r ic  acid  and 100 e .e .  o f  water. T his was heated on a
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pep tid e  n itro g e n  p r e c ip ita te d  by tann ic ac id  and tr ic h lo r a c e t ic  

a c id . T r ich lo ra ce tic  a c id  does not p r e c ip ita te  any o f th is -n itr o g e n ,  

g r o c l a l t a t io n  o f  a  M ixture o f Pcroton, and  P ro te in . O ng-half 

c . c ,  o f  peptone so lu tio n  and 5 c . c .  o f  a ra ch in  were used and 

p r e c ip ita te d  with tr ic h lo r a c e t ic  acid* tannic acid* and tu n g s t ie  a c id . 

The p r e c ip ita te  was f i l t e r e d  o f f  and n itrogen  determined in  f i l t r a t e ,

fh@ fo llo w in g  tab le  allows ilia t in ta c t  p ro te in  can be p r e c ip ita te d  

q u a n tita t iv e ly  from so lu tio n  by tr ic h lo r a c e t ic  a c id  even when mixed 

w ith peptones, tan n ic  ac id  and tu a g s t ic  acid  being u n sa tisfa c to ry  

fo r  t h is  purposes

RemUt g 

H itrogen  in  1 /3  a ,a .  peptone 

N itrogen  in  5 c .c ,  arachin

Hitrogen l e f t  in  f i l t r a t e  ( t r i c h lo r a c e t i c  acid )

N itrogen  l e f t  in  f i l t r a t e  (tan n ic  acid ) 

n itrogen  l e f t  in  f i l t r a t e  (tu n g stic  ac id )  

i le la t iv e  Value off P r e c ip ita t in g  Agents w ith  Teami 

f ro  ah ex tra ct (25 c . c . )  was trea ted  w ith  2 c . c .  o f  the sodium tu n g s ta te  

and su lfu r ic  a c id  mixture and the p r e c ip ita te  f i l t e r e d  o f f .  Equal 

amounts o f  the f i l t r a t e  were then put in  four t e s t  tubes and trea ted  

w ith the fo llow in g  reagents u n t i l  p r e c ip ita t io n  was completes

1. Tannic a c id  ( XOv aqueous so lu t io n ) .

2 . Sulphas a l i c y l i c  acid  (10p aqueous so lu tio n ) .

3. r io r lc  ac id  -  saturated so lu tio n .

4 . T r ic lilo ra cetic  acid  (16,4).

.00253 gsas. 

.0171 &bb9 

.00253 gas. 

.00154 0ns, 

.00140 gms,
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BowOltfl

X* ^annlo  a c id  and t u a a s i l e  a d d  p v t  a  p r e c i p i t a t e ,  a  w eiy 

eop looe  one l a  th a  p resen ce  o f  sodium c h lo r id e .

2 . SolphoaoXloyl 1c a d d  p n  no p r e d p i t a l e .

3 . P ic r ic  a c id  g a a  no p r e c i p i t a t e .

4 .  T r ic h lo r a c e t ic  a d d  gave no p r e c ip i t a t e .

I t  wae d e s i r e d  h a m  to  g e t  an  Id e a  o f  th a  msmn% o f  n i tro g e n

i w m d  fro©  s o lu t io n  hy  o th e r  re a g e n ts  a f t e r  p r e c ip i t a t i o n  w ith  

tu n g a t ic  a d d *  I t  was foond th a t  m  add ing  ta n n ic  a d d  to  to ssg e tle  

a d d  w ithou t th a  p resen c e  o f  p r o te in  a  p r e c i p i t a t e  I s  form ed which 

bcco?rtes l a r g e r  on a d d it io n  o f  mar© s o d lm  c h lo r id e  o o lu ti  an . S a n *

f o r a  t h i s  r e s u l t  m o ld  n o t ha  used* S d p h e s d l c y l l o  a d d *  p lo rl©  

a o ld  and  i r lc h lo r a e e t i©  a c id  © o d d  rem ora m  worm n i tro g e n  a f t e r  

p r e c i p i t a t i o n  w ith  tu n g s t lc  a d d *

A nother 25 c . c ,  o f  th a  pean u t © attracted was f i r s t  t r e a te d

w ith  a u lp h o a a l lc y l lc  a o ld  and f i l t e r e d .  fh© f i l t r a t e  woo p o t i n

f l f i  t o s t  ta k e s  and  t r e a te d  w ith !

fe n d ©  so ld*
T r ic h lo r a c e t ic  aold* 
f ie r i©  a c id ,  
f a a g s t t c  a o ld .
More s u lp h o s a l ic j i l c  a d d *

fmml© aold gees a large precipitate,

Trichloracetic acid gave a trace of protein,

Picric add gave a liana.

Tungsti© add gave a large precipitate.

More euXphoeaXlcyllo aold gave no further 
precipitate.
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only  a  tra ce .

From tli© above result© . I t  ap p ears  th a t  the fresh  sodium

ch lo r id e  ex tract o f  the o i l - f r e e  peanu t meal conta ins bo non-

p ro te in  n itrogen , a l l  o f  th© n itrogen , excep t fo r  a very  sm all

amount, being in  the in ta c t  p ro te in .

Exam ination o f  leaim t !4eal for  other P rote in s  
th a n  A rachin and Conarachin

Ipeanlnatton ..for lOrolamln.. F if ty  ©as. o f  mm1 was s t ir r e d

w ith approx im ate ly  1 l i t e r  o f  65 per cent a lcoh ol fo r  four hours,

and the mixture f i l t e r e d ,  She c le a r  so lu tio n  was made up to 1 l i t e r

and n itrogen  determ ined  on a 100 c . c .  a liq u o t.

HoauUa

100 c .c .  gave 0.005616 ©ns, n itrogen  
or ! .5 p  o f  th e  to ta l  n itrogen  in  
the meal.

The a lcoh o l so lu tio n  was evaporated to  dryness and a hard y e llo w ish  

substance was obtained . This was dried  w ith a lcoh o l and eth er , m d

analysed fo r  n itro g en .

0.4529 0 bs. sample ip ve  0.00238 ©as. 
nitrogen , or 0 .5p  n itro g e n  in  the 
substance.

Till® compound had a sweet ta s te  and an odor l i k e  m olasses, g iv in g  a  

strong Molisch t e s t .  I t  was probably a carbohydrate and was not 

in v e s t ig a te d  fu r th er . The n itrogen  removed by the a lcoh ol gave 

no in d ica tio n  th at i t  was prolam ln  nitrogen .

Exam ination f o r  G lu te lIn . Th® peanut meal a f te r  having been 

ex h a u stiv e ly  ex tracted  with 10 per cent sodium ch lor id e  was washed 

and 100 ©as, tre a ted  w ith  0 ,2  per cent aqueous sodium hydroxide fb r  

e ig h t hours with s t ir r in g . Th® mixture was cen tr ifu ged , the super-
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n&tant l iq u id  f i l t e r e d ,  and made up to  d e f in ite  volume, 

nitrogen  d e te rm in a tio n  lu&de on t h i s  ex tract showed that 

4 per cent o f  the  to ta l  n itrogen  In th e  o r ig in a l o i l - f r e e  

meal was extracted  by th e  a l k a l i .  When th is  a lk a l in e  ex tract  

was s l ig h t ly  a c id if ie d  w ith  a c e t ic  acid  a brown m aterial 

separated . This substance when dry was found to contain  

9 ,5 2  per cent n itro g en . The c h a ra c te r  ©ud p ro p ertie s  o f  

t h i s  substance  were not those g en era lly  c h a r a c te r is t ic  o f  

a  g lu te l in .

By varying th e  time o f  exposure o f  the  meal to  a lk a li  

variou s percentages o f  n itrogen were extracted  amounting to  

from Z to  6 per cent o f  the t o t a l  nitrogen  o f  th© o r ig in a l  

meal •

E ffec t o f  Tannin in  the lied Skins 
on E xtractions o f  P ro te in s

E xtraction  w ith aal,t .Solution . Th© red sk in s were removed 

by s l i g h t l y  m oisten ing the  © helled peanuts w ith water and s lip p in g  

o f f  th© sk in s. The peanuts wer© then ground and th© o i l  ex tracted , 

lea v in g  a  fin© white meal. This meal was dried  and 50 see* was 

e x h a u s tiv e ly  ex tracted  with 10 per cent s a lt  so lu tio n , n itrogen  

was determined on th© f i l t e r e d  ex tract,an d  th© r e s u l t s  showed 

q u ite  co n c lu siv e ly  that the tannin had no e f f e c t  on th© e x tra c tio n  

o f  the g lo b u lin s .
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e f f e c t  on th® e x tr a c t io n  o f  th® g lobu lin s*

An e x te n s iv e  study  was made o f  d i f f e r e n t  m ethods employed 

f o r  th e  p r e c ip i t a t io n  and d i f f e r e n t i a t i o n  o f th e  i n t a c t  p ro te in  

m olecu le  and i t s  d eg rad a tio n  p ro d u c ts .

P eanu ts were examined f o r  the  p resence  o f  albumins* p ro lam ine  

and g lu te l in s .  Ho ev idence was o b ta in ed  to  show th e  p resen ce  o f  

th e s e  c la s s e s  o f p r o te in s  in  s ig n i f ic a n t  amounts.

fhe  u se  o f  th e  r e f r a c  tome t e r  f o r  the  q u a n t i ta t iv e  e s tim a tio n  

o f  a ra c h in  and co n arach in  gave r e m i t s  c lo s e ly  a g re e in g  w ith  th o se

o b ta in e d  by o th e r  methods*
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