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extent. At the same time we have a smaller amount of 
conjugated linoleie acid. Figure 2 gives a diagram- 
matic illustration of the different reactions. At 235~ 
reactions 1, 2, and 6 seem to be predominating. At 
lower temperatures 3 and 4 will predominate. 

It  is well known that high temperature promotes the 
selectivity of the nickel-hydrogenation catalyst. The 
present investigation indicates that the dependence of 
the conjugation on the temperature may be an ex- 
planation. High temperature during hydrogenation 
causes high isomerization and increased reactivity to- 
ward hydrogenation. 

We recognize that by the calculation of composition 
by difference (see Table II)  a relatively small error 
can greatly influence the final results. We know how- 
ever that our experimental data are of sufficient ac- 
curacy for the purposes of discussion in this paper. 

Summary 
The fatty acid composition of hydrogenated linseed 

oil has been calculated from the iodine value, ultra- 
violet absorption with and without alkali isomeriza- 
tion, and the contents of saturated acids determined 
by the Bertram oxidation method. The hydrogenations 
are carried out at 160~ and 235~ The isomeriza- 
tion effect of the catalyst at the two temperatures is 
shown by heating the oils with 0.2% Ni-catalyst at 
160~ and 235~ in C02-atIn. The analyses show: 

1. A t  235~ the c on juga t i on  of the double bonds is very 
l a rge  compared  wi th  160~ 

2. The hydrogen  seems to serve as an a d d i t i o n a l  a c t i va to r  
fo r  the isomerizat ion.  

3. By  h y d r o g e n a t i o n  a t  235~ 14% c o n j u g a t e d  l inoleic acid 
is found  in the hyd rogena t ed  fa t .  By  160~ only 3.6% 
of the acid is found.  The contents  of c o n j u g a t e d  l inoleic 

acid are  due to the i somer iza t ion  effect of the  ca ta lys t .  

4. By  235~ the reac t ions :  l i n o l e n i c - - - - ) c o n j u g a t e d  lino- 
lenic ----+ con juga t ed  l inoleic ----+ oleie, p redomina te .  

By 160 ~ C the reactions: 

~ Iso-linoleic ~ 

Linolenic Oleic predominate 

-~'~--~ Linoleic ~ r  

5. A theory  is advanced  t h a t  the t empe ra t u r e  influences the 
se lec t iv i ty  t h rough  the c o n j u g a t i o n  of the double bonds. 
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Report of the Seed and Meal Analysis Committee, 1951-1952 

T HE current work of the Seed and Meal Analysis 
Committee is conducted by five subcommittees. 
They are: Screen Test for Soyflour; Analysis of 

Copra and Copra Meal; Analysis of Flaxseed and 
Linseed Meal; Analysis of Tung Frui t  and Meal; 
and Analysis of Castor Beans and Pomace. Reports 
and recommendations of the last two subcommittees 
are as follows: 

An~alysis of Tung Fruit and Meal 

D URING the past three years the present tentative 
methods for the sampling and analysis of tung 

frui t  have been studied collaboratively. In addition, 
the forced draft  oven method (Ad 2-48) has been 
compared with a vacuum oven method (A.O.A.C., 7th 
Edition, 1950, Moisture, 22.3, maintaining a vacuum 
of less than 50 ram. of mercury and heating for 2.5 
to 3.0 hours), and Bidwell-Sterling distillation method 
(A.O.A.C., 22.4, using ground glass jointed appara- 
tus). The results obtained by the members of the 
committee for samples of hulled tung fruit, tung ker- 
nels, and tung hulls by use of the A.0.C.S. method 
showed good agreement and were slightly lower than 
those obtained using the A.O.A.C. methods on the 
same samples. The moisture obtained by the distil- 
lation averaged 0.2% in units higher and those ob- 
tained by the vacuum oven method 0.4% in un i t s  
higher than those obtained using the present tentative 
method. The present tentative method (Ad 2-48) ap- 
pears satisfactory for evaluating samples for commer- 
cial transactions and control analysis at tung mills. 

Good agreement has been found between the results 
for the analysis for the oil content by the whole fruit  
method (Ad 3-48) and those obtained by use of the 
physical analysis method (Ad 4-48) and the kernel 
method (Ad 5-48). The average oil content of six 
samples was 19.98% and 20.02%, respectively. The 
analysis of samples of hulled tung fruit  for oil con- 
tent by the kernel method (Ad 5-48) showed consid- 
erable variation in reported results, with standard 
deviations varying from ---+_ 0.7 to __+ 2.7% and an 
average of 1.5% oil. 

As growers are marke t ing  hul led tung  fruit in 
increasing quantities, interest was directed toward 
developing a method for their analysis. An adapta- 
tion of the whole fruit  methods for moisture (Ad 
2-48) and oil (Ad 3-48) was investigated. I t  involved 
adding an equal weight of ground tung fruit  hull to 
the Wiley-ground hulled tung fruit. The results of 
the initial analysis of six samples by the six mem- 
bers of the subcommittee were rather disappointing 
as the standard deviation of the results was --+_ 2.3% 
oil. In view of the excellent results by use of the 
whole fruit  method (Ad 3-48) it appeared probable 
that faulty sampling techniques were responsible for 
this variation. 

Studies conducted in the laboratory of one of the 
committeemen on the new procedure for the analysis 
of hulled tung fruit  indicated the necessity of care- 
fully riffling the Wiley-ground hulled fruit  and the 
Bauer-ground mixture of hulled fruit  and hulls to ob- 
tain uniform aliquot portions. It  was also indicated 
that the aliquot to be used as the sample for analysis 
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should be mixed in a Velocity Mixer to obtain a 
homogeneous mixture  f rom which representat ive sam- 
ples can be weighed for  analysis. In  addition, it was 
found essential to take into account the petroleum 
ether extractable mater ia l  in the hulls added to the 
Wiley-ground hulled tung f ru i t  before grinding the 
mixture  in the Bauer  mill. The quant i ty  of extrac- 
tives varies between lots of hulls. 

The procedure later  submit ted  to collaborative test- 
ing is given in this report .  The oil contents of six sam- 
ples of hulled tung f ru i t  ob ta ined  by  use of the kernel 
method (Ad 4-48 and Ad 5-48) by  two members  of 
the committee are compared with those obtained by  
use of the proposed n e w  method in Table I. I t  is 
deemed that  the proposed new method is sat isfactory 
and will fill a definite need of the tung  industry.  

TABLE I 
Oil Contents of Hulled Tung Fruit 

Sample 
No. 

Methods and  labora tory  

Kerne l  method [ New method 
I 

1 2 Mean[ 3 4 5 6 Mean 

% % % I % % % % % 
43.5 42,4 43,0 I 43.0 43.0 44.0 43,6 43.4 
36.9 34.4 35.6 [ 35.6 38.6 37.0 36.5 37.0 
41.4 40.5 41.0 I 40,6 41.2 39.8 40,2 40.4 
40.3 39.3 39.8 I 40.6 39.8 39.2 38.7 39.6 
42.2 40.2 41.2 I 41.3 43.6 43.4 43,1 42.8 
37.5 37.3 37.4 1 ...... 37.6 38.0 38.8 38.1 

Adoption of the proposed nlethod for the analysis 
of hulled tung f ru i t  for  oil will entail revision of the 
sampling procedure (Ad 1-48) and the method for  
the determinat ion of moisture and volatile mat te r  
(Ad 2-48) to provide for  the sampling and analysis 
of hulled tung fruit .  The s tatements  of the revisions 
of these two methods and the proposed method for  
the determination of oil in hulled tung f ru i t  are as 
follows : 

Sampling 
Scope.  Appl icable  to s a m p l i n g  t u n g  f r u i t  or hul led t u n g  f r u i t  

du r ing  un load ing  f rom truck,  wagon,  or car load lots.  

A. Apparatus 
1. S a m p l i n g  bucke t  which m a y  be p repa red  by  a t t a c h i n g  a 

bucket  of  abou t  6 x 6 x 6 inches  to a pole of  convenient  
length .  

2. Sample  conta iner  of  convenient  size and  wi th  a t igh t -  
f i t t ing  cover. A convent ional ,  50-pound lard  or shor ten-  
ing  can is usua l ly  sa t i s f ac to ry .  

3. Sieve, 6-mesh, d i amete r  12 to 15 in. 
4. Scales,  capac i ty  2,000 to 3,000 g. and  sensi t ive  to 1 g. 
5. Riffle, convenient  size. One wi th  12 chutes ,  abou t  lr/~ 

in. in width ,  is s a t i s f ac to ry .  Three  me t a l  boxes, ca. 2 in. 
h igh  and  of  such d imens ions  t h a t  the  r i f le  m a y  s t a n d  
and  d i scharge  into these  boxes, a re  necessary .  

B. Procedure 
1. Take  bucket  fu l l  f r om the  center  of  the  un load ing  chute  

a t  r egu la r  in te rva ls  such t h a t  the  gross  sample  will fill 
the  50-pound can. 

2. Collect the  samples  in the  can  and  keep t i gh t l y  covered a t  
all t imes  except  when sanlples  are be ing  placed tberein.  

C. Cleaning Laboratory Samples of Fruit 
1. P a s s  the  en t i r e  sample  over a 6-mesh sieve to remove for-  

e ign  m a t t e r .  Remove  by  hand-p i ck ing  any  fo re ign  m a t t e r  
which is no t  removed by  the  sieve. Collect and  weigh  
the  f o r e i g n  m a t t e r  as well as the  cleaned sample.  

2. Record  the  ne t  weight  of  the  sample  on the  ident i f icat ion 
t a g  which is submi t t ed  wi th  the  sample  to the  labora tory .  

3. Calculate the  fo r e i gn  m a t t e r  as fo l lows:  

Fo re ign  ma t t e r ,  % = W e i g h t  of  f o r e i g n  m a t t e r  X 100 

W e i g h t  of  gross  sample  

D. Riffling Laboratory Sample of Hulled Fruit 
1. P a s s  the  ent i re  sample  over the  riffle. Repea t  unt i l  two 

subsamples  of  abou t  1 gal.  a re  obta ined.  
2. Place  l abora to ry  samples  in 1-gal. cans  and  close covers 

t igh t ly .  

Moisture and Volatile Matter 
Definition. This  me thod  de te rmines  mois tu re  and  any  ma te r i a l  

which  is volat i le  under  the  condi t ions  of the  test .  
Scope.  Appl icable  to t u n g  f ru i t ,  hul led t u n g  f ru i t ,  hulls ,  and  

mix tu r e  of  the  las t  two mater ia l s .  

A. Apparatus and Supplies 
1. Forced d r a f t  oven, A.O.C.S. Specification H 1-39. 
2. Riffle, convenient  size. One wi th  e ight  1-~-in. chutes  is 

s a t i s f ac to ry .  Three  me ta l  boxes are  necessary ,  ca. 2 in. 
high,  and  of such d imens ions  t ha t  the  riffle m a y  s t an d  
and  d ischarge  into these boxes. 

3. Sieve, 6-mesh, d i amete r  :12 to 15 in. 
4. Wi ley  sample  g r i nd ing  mill  wi th  1/~-in. screen. Equip  the  

mill  wi th  an  auxi l i a ry  hopper  f i t ted above the  r egu la r  
one to p reven t  ma te r i a l  f r om be ing  th rown  out. Also 
provide a t igh t - f i t t ing  chute  to connect  f r om the  bo t tom 
of the  mill  t h r o u g h  the cover of  a l a rge  can  into which 
the  g round  ma te r i a l  is delivered.  This  is to insure  a g a i n s t  
loss of  g round  sample  and  d ry ing  out. 

5. A i r - t igh t  sample  con ta iners  fo r  holding g round  samples .  
6. A l u m i n u m  mois tu re  dishes,  30-gauge,  2 x ~ in. (50 x 19 

ram.) wi th  t igh t - f i t t ing  slip-over covers. 
7. Desiccator ,  con t a in ing  an  efficient desiccant .  Calcium 

chloride is not  sa t i s fac to ry .  See A.O.C.S. Specification 
H 9-45. 

8. Ground  t u n g  hulls  (avai lable  at some t u n g  mills  d u r in g  
process ing  season) .  

B. Removal of Foreign Matter 
TUNG F R U I T :  

1. W e i g h  the gross  sample  and  compare  with or ig ina l  we igh t  
recorded on t a g  to see if  there  has  been any  change  in 
mois ture .  

2. P a s s  the  ent i re  sample  over a 6-mesh sieve to remove 
fo re ign  ma t t e r .  Remove by hand-p ick ing  any  fo re ign  
m a t t e r  which is no t  r (moved  by the sieve. Collect and  
weigh  the  fo re ign  m a t t e r  as well qs the  cleaned sample.  

3. Calculate the  fo re ign  n m t t e r  as fol lows:  
W e i g h t  of  fo re ign  m a t t e r  X 100 

Fo re ign  ma t t e r ,  % 
Weigh t  ef  grogs sample  

C. Preparation of Sample 
TUNG FRUIT: 
1. Gr ind  whole t u n g  f ru i t  picked at  r andom front  the  gross  

sample  th rough  the Wiley  mill u s ing  a 1/~-in. screen. I f  
oil is to be de te rmined  on the  whole f ru i t ,  g r ind  200-250 
of the  t u n g  f ru i t .  I f  mois tu re  and  volat i le  m a t t e r  only is 
to be de termined ,  g r ind  25 of the  t u n g  f rui t .  

2. Break  up any  lumps  of the  g round  ma te r i a l  and  then  
mix  thoroughly .  

3. Reduce the  g round  sample,  e i ther  t h rough  s riffle or by 
qua r t e r i ng  to a subsamp le  of abou t  2 lb. and  store in 
a i r - t igh t  container .  Qua r t e r i ng  is done by d iv id ing  the  
g round  and  well-nlixed sample  pile into four  approxi-  
ma te ly  equivalent  qua r t e r s  wi th  a spa tu la .  Discard  two 
d iagona l ly  opposi te  quar te rs .  Combine and  remix the  
two r e m a i n i n g  q u a r t e r s  and  then  re -quar te r  as before.  
Cont inue  in th is  m a n n e r  unt i l  the  sample  is reduced to 
an  appropr i a t e  size. 

~IULLED TUNG F R U I T :  

].  Gr ind 1-gal. sample  of hul led t u n g  f ru i t  t h ro u g h  the  
Wi ley  mill  u s ing  a 1A-in. screen. 

2. Mix g round  hul led f ru i t  and  riffle three  t imes  by pour ing  
a th in  s t reanl  of  the  g round  ma te r i a l  evenly over the  
riffle to yield two sul)samples  of  abou t  150 g. each and  
place in a i r - t igh t  conta iners .  

D. Procedure 
1. We igh  dupl ica te  5-g. samples  of  the  Wi ley -g round  t u n g  

f r u i t  or hu l led  t u n g  f r u i t  and  g round  hul ls  i n t o  t a r ed  
mois tu re  dishes.  

2. Slip cover on the  bo t tom of the  dish and  place the  un-  
covered dish in the  oven and  dry  at  101~ fo r  one hour.  

3. Remove the  dishes  f r om the  oven, cover p rompt ly ,  cool 
in a des iccator  to room t e m p e r a t u r e  and  weigh. 

4. Repea t  wi th  h e a t i n g s  of l ~ - h o u r  per iods  unt i l  the  loss 
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in weight between successive weighings does not exceed 
5 rag. or until  a gain in weight is noted. Report as 
moisture the greatest  loss found. 

E. Calculation 
Moisture and volatile matter,  % - -  Loss in weight X 100 

Weight of sample 

Oil 
Definition. This method determines the substances extracted by 

petroleum ether under the conditions of the test. 
Scope. Applicable to hulled tung fruit .  

A. Apparatus and Supplies 
1. Bauer Mill No. 148 with plates No. 6912 so adjusted as 

to produce a fine meal. 
2. Wiley sample grinding mil l  with �88 screen. Equip the 

mill with an auxiliary hopper fitted above the regular one 
to prevent material  from being thrown out. Also provide 
a t ight-fit t ing chute to connect from the bottom of the 
mill through the cover Of a large can into which tile 
ground sample is delivered. This is to insure against  loss 
of ground sample and drying out. 

3. Velocity Mixer (A. S. Aloe Co., St. Louis, Mo.). 
4. But t  type extraction apparatus ,  assembled as indicated 

in the illustration, A.O.C.S. Method Aa 4-38. 
5. ~il ter paper, S&S No. 597, Reeve Angel No. 211, What- 

man No. 2 or equivalent, 150 mm. 
6. Absorbent cotton, free of petroleum ether extract. 
7". Air-t ight  sample containers for holding ground samples. 
8. Forced draf t  oven, A.O.C.S. Specification H 1-39. 
9. Ground tung hulls (available at some tung mills during 

processing season).  

B. Reagents 
1. Petroleum ether, A.O.C.S. Specification H 2-41. 

C. Preparation of Sample 
1. Use a 150-g. portion of Wiley-ground sample prepared as 

directed in Ad 2-52 C (hulled tung  f ru i t ) .  
2. Weigh portion of Wiley-ground sample, add an equal 

weight of ground hulls, and mix thoroughly. 
3. Grind mixture of ground hulled tung f rui t  and hulls 

through the Bauer mill with plates set about 0.008 in. 
apart .  Mix thoroughly and riffle twice to yield a sub- 
sample of about 75 g. and mix in a Henry Velocity Mixer 
operated at full speed for one minute. 

4. Grind a portion of the ground hulls through the Bauer 
mill with plates set about 0.008 in. apart  and place in 
an air-tight container. 

D. Procedure 
1. Weigh accurately duplicate 5-g. ground samples into filter 

papers and enclose each sample in a second paper, folded 
in such a manner  as to prevent escape of meal (see illus- 
t rat ion in A.O.C.S. Method Aa 4-38). The second paper 
is left  open like a thimble. A piece of absorbent cotton 
may be placed in the top of the thimble to distribute the 
solvent as it drops on the sample. 

2. Place wrapped samples in But t  extraction tubes and as- 
semble the apparatus  as shown in A.O.C.S. Method Aa 
4-38. Place 25 to 30 ml. of petroleum ether in the extrac- 
tion flask before a t taching to the tube. 

3. Heat  on a water bath at such a rate that  the solvent will 
drop from the condenser into the thimble at a rate of at 
least 150 drops per minute. Keep the volume of solvent 
fair ly constant by adding enough to make up for any 
loss due to evaporation. Extract  for 4 hours. 

4. Cool and disconnect the extraction flask. Evaporate the 
solvent from the oil extract on a water bath until  no 
trace of the solvent remains. Evaporation of the solvent 
should be complete within approximately 20 minutes. In 
ease of doubt allow flask to remain on the water bath 
for an additional 15 minutes and rotate the flask slowly. 
Remove the flask f rom water bath, cool to room temper- 
ature and weigh. 

5. Determine moisture in the a) Wiley-ground hulled fruit ,  
b) ground hulls, c) Bauer-ground mixture of hulled f rui t  
and hulls, and d) Bauer -ground  hulls as described in 
A.O.C.S. Tentative Method Ad 2-48, Section D. 

E. Blank Determination 
1. Determine petroleum ether extractable material  on dupli- 

cate 5-g. samples of the Bauer-ground hulls using the 
procedure as described under D. 

2. Determine moisture in Bauer-ground hulls as described in 
Ad 2-48, D. 

F. Calculation 
Oil in hulled fruit ,  % 

2 • D • (100 C) 

3 
E X ( 1 0 0 - - F )  | 

X 100 J D'• (100 -- G) 

A ~ G r a m s  extract from Bauer ground hulled f rui t  and 
hulls. 

B =  Percentage of moisture in mixture Wiley-ground 
hulled frui t  and hulls (Section D, paragraph 5). 

C ~ Percentage of moisture in B a u e r g r o u n d  mixture of 
hulled frui t  and hulls (Section D, paragraph 5). 

D = Weight of Wiley-Bauer ground sample. 
D ' ~ W e i g h t  of Bauer-ground hull sample (Section E, 

paragraph 1). 
E = Grams extract from Bauer-ground hulls. 
F = Moisture in ground hulls. 
G ~ Moisture ill Bauer ground hulls. 

The methods for the determination of moisture (Ad 
2-48), the determination of oil in whole tung f ru i t  
(Ad 3-48), the physical analysis of tung f ru i t  (Ad 
4-48), and the determination of oil in tung kernels 
(Ad 5-48) have proven adequate and should be ad- 
vanced to official status. 

Recommendations 

1. That  method Ad 1-48 be revised to include 
sampling of hulled tung f ru i t  and be continued as 
tentative. 

2. That  method Ad 2-48 be revised to include the 
determination of moisture in hulled tung fruit ,  made 
official, and designated as Ad 2-52. 

3. That  method Ad 3-48 for the determination of 
oil in whole tung f ru i t  be made official and designated 
as Ad 3-52. 

4. That  method Ad 4-48 for the physical analysis 
of tung f ru i t  be made official and designated as Ad 
4-52. 

5. That  method Ad 5-48 for the determination of 
oil in tung kernels be made official and designated as 
Ad 5-52. 

6. That the proposed method described in this re- 
port  for the analysis of hulled tung f ru i t  be adopted 
as tentative and designated as Ad 6-52. 

7. That  the subcommittee be continued for fu r the r  
collaborative work on the tentative methods for  the 
analysis of tung f ru i t  and study of substitution of 
vermiculite for  tung hulls in the method for deter- 
mining oil in hulled tung fruit .  

R. S. Mc~KINNN Y, chairman C . R .  CA.MPB/gLL 
G. WORTHNN A G ~  G. CONN-NR Hm~Ru 
G. F. B&ILI~u P . L .  PHILL1PS 

Analysis  of Castor Beans and Pomace 

~ a result of a request of the Product ion and Mar- 
keting Administrat ion of the U. S. Depar tment  

of Agriculture to the president of the Society for  
s tandard methods for  the analysis of castor beans 
and pomace a subcommittee of the Seed and Meal 
Analysis Committee was appointed. I t  was requested 
to develop and recommend adoption of methods for 
the determination of moisture, oil, and free f a t ty  
acids in castor beans and moisture and oil in castor 
pomaee. 

The present methods of the A.O.C.S. for  the an- 
alysis of vegetable oil source materials and the results 
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of  t h e  i n v e s t i g a t i o n s  of  D e m i n t  et al. 1 w e r e  u s e d  as  
a b a s i s  f o r  d e v e l o p i n g  s p e c i f i c a t i o n s  of  p r o c e d u r e s  
f o r  c o l l a b o r a t i v e  s t u d y .  T h e y  w e r e  t e s t e d  b y  t h e  an-  
a l y s i s  of  a s a m p l e  of  c a s t o r  b e a n s  a n d  a s a m p l e  of  
c a s t o r  p o m a c e ,  o b t a i n e d  f r o m  t h e  P r o d u c t i o n  a n d  
M a r k e t i n g  A d m i n i s t r a t i o n  a n d  t h e  B a k e r  C a s t o r  Oil  
C o m p a n y ,  r e s p e c t i v e l y .  T h e  l a r g e  s a m p l e  lo t s  w e r e  
m i x e d  a n d  t h e n  s u b d i v i d e d  b y  use  of  a B o e r n e r  s am-  
p le  d i v i d e r  i n  a n  a t t e m p t  to  p r o v i d e  e a c h  m e m b e r  of  
t h e  s u b c o m m i t t e e  i d e n t i c a l  s a m p l e s .  T h e  r e s u l t s  o f  
t h e  c o l l a b o r a t i v e  t e s t s  a r e  t a b u l a t e d  in  T a b l e  I .  

T A B L E  I 

Col labora t ive  Analys i s  of Cas tor  B e a n s  a n d  Pomace  

Oil  con ten t  

Sample  a n d  
l a b o r a t o r y  no. 

Cas tor  beans  

2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A v e r a g e  . . . . . . . . . . . . . . . . . . . . . . . . .  

Cas to r  pomace 
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9 ...... ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A v e r a g e  . . . . . . . . . . . . . . . . . . . . . . . . .  

O r i g i n a l  
m o i s t u r e  

% 
5.45  
5 .46  
5 .30 
4 . 5 0 .  
5 .55 
5 .10 
5 .20 
5 .51 
5 .47  
5 .00 
5 .46  

8 .78  
9 .15  
8 .71 
8 .90  
9 .03  
8 .94  
9 .10  
9 .11 
9 .00  
8 .55 
9 .12 

8 .94  

O r i g i n a l  I 
mo i s tu r e  I 

bas is  

% 
4 7 . 9 8  
4 8 . 1 7  
4 9 . 5 0  
4 7 . 9 0  
4 7 . 7 9  
4 8 . 9 5  
4 7 . 5 8  
4 7 . 2 1  
50 .12  
4 7 . 7 5  
4 6 . 6 5  

4 8 . 1 4  

2 . 3 5  
2.47  
2 .48  
2 .00  
2 .30  
2 .48  
2 .30  
2 .25  
2 .10  
2 .25  
3 .38  

2 .40  

F r e e  
H~O- f a t t y  
f r e e  ac id  in  
bas is  oil  

% % 
5 0 . 7 4  1.0 
50 .95  1.1 
52 .27  0.6 
50 .16  0 .80  
5 0 . 6 0  0 .84  
51 .58  0 .90  
5 0 . 1 9  0 .60  
4 9 . 9 6  0 .76  
53 .02  0 .70  
50 .26  1.0 
4 9 . 3 4  0 .68  

50 .82  0 .82  

2 .58  
2 .72  
2 .72  
2 .20  
2 .58  
2 .72  
2 .53  
2 .48  
2 .31  
2 .46  
3 .72 

I n  o u t l i n i n g  t h e  c o l l a b o r a t i v e  t e s t  p r o c e d u r e s  a t -  
t e n t i o n  w a s  g i v e n  to  t h e  s p e c i f i c a t i o n  of  a p p a r a t u s  
a n d  s o l u t i o n s  m e n t i o n e d  in  t h e  A . O . C . S .  m e t h o d s  f o r  
t h e  a n a l y s i s  o f  v e g e t a b l e  oil  s o u r c e  m a t e r i a l s .  C a r -  
b o n  t e t r a c h l o r i d e  w a s  c h o s e n  as t h e  e x t r a c t i o n  s o l v e n t  
f o r  t h e  d e t e r m i n a t i o n  of  oil on  t h e  r e c o m m e n d a t i o n  
of  t h o s e  e x p e r i e n c e d  in  t h e  a n a l y s i s  of  c a s t o r  b e a n s .  
P e t r o l e u m  s o l v e n t s  a r e  n o t  m i s c i b l e  w i t h  c a s t o r  oil 
i n  al l  p r o p o r t i o n s .  M e t h y l  a l coho l  w a s  f o u n d  b e s t  f o r  
t h e  e x t r a c t i o n  of  c a s t o r  oil f r o m  t h e  b e a n s  ~ f o r  t h e  
d e t e r m i n a t i o n  of  f r e e  f a t t y  ac ids .  T h e  m e t h y l  a l coho l  
e x t r a c t s  a r e  less  v i scous ,  a n d ,  i n  r e m o v i n g  t h e  so lven t ,  
t h e  n o n o i l  m a t e r i a l  co l l ec t s  on  t h e  s ides  of  t h e  vesse l  
a n d  a c l e a r  oil s a m p l e  f o r  a n a l y s i s  f o r  f r e e  f a t t y  a c i d s  
c a n  be  o b t a i n e d .  

C o n ~ n e n t s  of  m e m b e r s  of  t h e  s u b c o m m i t t e e  w e r e  con-  
s i d e r e d  in  d r a f t i n g  t h e  f ina l  s t a t e m e n t  of  f ive m e t h o d s .  
T h e  f u l l  t e x t  o f  t h e s e  m e t h o d s  a r e  as  f o l l o w s :  

Moisture and Volat i l e  Matter 

Definition. This method determines the moisture and any ma- 
terial which is volatile under the conditions of the test. 

Scope.  Applicable to castor beans. 

A. Apparatus 
1. Forced draf t  oven, A.O.C.S. Specification H 1-39. 
2. Metal moisture dishes 3 ~  x 1 in. with tight fitting slip- 

over covers. 
3. Desiccator containing an efficient desiccant. Calcium 

chloride is not satisfactory. (See A.O.C.S. Specification 
H 9-45.) 

IDemint, R. ft., Cucullu, A. F., and Hoffpauir, 0. L., ft. Am. Oil 
Chem. Soc. (in press). 

4. Sample riffle, the riffle should have eight l ~ - i n ,  slots. 
Three metal boxes are necessary, ca. 2 in. high and of 
such dimensions that the rifle may stand and discharge 
into these boxes. 

5. Screen, 10 in. in diameter having round hole perforations 
10/~4 of an inch in diameter. 

6. Air-tight sample containers of convenient size. 

B. Preparation of Sample 
1. Re-examine the sample for foreign matter. Place a 300 

g. portion of the sample on the 10-in. screen and gently 
shake back and forth to remove the fine material pass- 
ing through the 10/~4 of an inch in diameter holes. Hand- 
pick the sample for free and attached whole capsules 
(hull), detaching the latter, and capsule fragments of 
mature beans, green or immature capsules, and capsule 
segments both filled and unfilled, unfilled beans (usually 
referred to as " p o p p e r s " ) ,  stems, rocks, etc. Shells 
(seed coats) remaining on the screen and cracked and 
broken beans are considered part  of the sample for an- 
alysis. The foreign matter is considered as the total of 
the material passing the screen and reumved by hand- 
picking as described above. I t  is weighed and reported 
as a percentage of the original sample. 

2. Reduce the cleaned sample through the riffle to a size 
sufficient for the number of tests that will be required. 

C. Procedure 
1. Weigh 40- to 50-g. samples of castor beans into tared 

moisture dishes. Slip the covers on the bottoms of the 
dishes and dry in a forced draft  oven at 130 ~ + 3~ 
for 4 hours. 

2. Remove from the oven, replace covers immediately, cool 
to room temperature iu a desiccator, and weigh. Calcu- 
late umisture as directed in D. 

D. Calculation 
Loss in weight X 100 

Moisture, % 
Weight of sample 

Caution. Castor beans contain an alkaloid, ricinine. They 
also contain a proteose to which some individuals are 
allergic. It is strongly recommended that  workers wear 
rubber gloves when preparing and handling analytical 
samples and that  they avoid inhaling any of the dust 
arising from such samples by working near an air ex- 
haust or in a well ventilated laboratory hood. 

Oil 

Definition. This method determines tlle substances extracted 
by carbon tetrachloride under the conditions of the test. 

Scope. Applicable to castor beans. 

A. Apparatus 
1. Butt type extraction apparatus, assembled as indicated 

in the illustration (A.O.C.S. Official Method Aa 4-38). 
2. Filter paper, S&S No. 597, Reeve Angel No. 211, What- 

man No. 2, or equivalent, 150 mm. 
3. Absorbent cotton, free of carbon tetrachloride extract. 
4. Porcelain mortar, ca. 4 in. i.d. with unglazed inside sur- 

face, and pestle. 
5. Universal food chopper No. 1 with 12-tooth blade (Lan- 

ders, Frary, and Clark, New Britain, Conn.). 

B. Reagents 
1. Carbon tetrachloride, reagent grade, free of nonvolatile 

residue. 
2. Sand, 60- to 80-mesh. 

C. Procedure 
1. Place ca. 50 g. of castor beans from the original sample 

in a convenient drying dish and dry at 130~ for not 
more than 20 minutes in a forced draft  oven. 

2. Cool the sample to room temperature and then grind 
through the food chopper, feeding the beans slowly to 
prevent expressing of any oil. 

3. Mix the ground sample thorbughly by rolling on a glazed 
paper or gently rolling in a large glass jar. 

4. Weigh accurately, duplicate samples of 5 g. each of the 
ground sample onto a tared filter paper so that  the paper 
will absorb any oil on the surface of the ground beans. 
Fold the paper containing the sample and enclose in a 
second filter paper folded in such a fashion as to prevent 
escape of the ground beans. (See illustration in A.O.C.S. 
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Official Method  Aa  4:38.) The s e c o n d  pape r  is le f t  open 
a t  the  top l ike  a th imble .  A: piece of  a b s o r b e n t  cot ton 
m a y ! b e  placed in t h e t o p  of the  th imble  to d i s t r ibu te  the  
solvent  as i t  drops  on the  sample .  

5. E x t r a c t  the  g r o u n d  sample  wi th  ca rbon  te t raeh lor ide  as 
directed in A.O.C.S. Official Method Aa  4-38, Sect ion D, 
p a r a g r a p h s  2 to 5, inclusive,  except  t h a t  ho t  p la tes  are 
used as  a source of hea t  and  the  ex t rac t ion  is ha l ted  
a f t e r  2 hours .  

6. Remove  the  t h i m b l e  f r o m  the  B u t t  tube,  allow the car- 
bon te t rachlor ide  to evapora te  f r om the  filter paper  and  
sample  a t  room t empera tu re ,  a n d  t hen  care fu l ly  t r a n s f e r  
the  sample  to the  m o r t a r  so t h a t  there  will be no loss. 
Add  ca. 0.5 g. of  60- to 80-mesh s and  and  r eg r ind  the 
sample  in the  m o r t a r  wi th  a t  ]east  200 v igorous  s t rokes  
of the  pestle du r i ng  a period of ca. 2 minu tes .  

7. R e h l r n  the  ground~ sample  to the  same  filter pape r  and  
con t inue  the  ex t r ac t ion  as be fore  for  ano the r  2 hours .  

8. Discont inue  the  ex t rac t ion ,  cool, and  disconnect  the  ex- 
t r ac t ion  flask. E v a p o r a t e  the  carbon  te t rachlor ide  on a 
s t e am b a t h  for  an  hour  a f t e r  boi l ing ceases, t hen  place 
the  flask in a forced d r a f t  oven a t  101~ for  2 add i t iona l  
hours .  Cool to room t empera tu re ,  ca re fu l ly  remove any  
fo re ign  ma te r i a l  f r om the  outs ide of  the  flask, and  weigh.  
Repea t  h e a t i n g  in the  forced d r a f t  oven for  30-minute  
in te rva ls  un t i l  c o n s t a n t  weight  is obta ined.  

9. De te rmine  the  mo i s tu re  con ten t  of  the  pa r t i a l ly  dr ied 
and  g r o u n d  sample  as fol lows:  
a. W e i g h  5 g. into  a t a r ed  A.O.C.S. mo i s tu re  dish. 
b. Slip the  cover on the  bo t tom of  the  d ish  and  place in 

a forced d r a f t  oven. Dry  a t  130 ~ for  2 hours .  
c. Remove the dish f rom the  oven and  cover immedia te ly .  

Cool in a des iccator  con ta in ing  an  efficient des iccant  
for  30 minu t e s  and  weigh. 

D. Calculations 
Loss  in weight  X 100 

Mois tu re  in g r o u n d  sample ,  % 
W e i g h t  of  sample  

W e i g h t  of  oil X 100 
Oil in g round  sample,  % - -  

W e i g h t  of  sample  

The  pe rcen tage  oi~ is ca lcula ted  to any  desired mois tu re  
b~s i s  by use of  the  fo l lowing f o r m u l a :  

Oil, desired mois tu re  basis ,  % 
F (100 - -  % mois tu re  desired)  

100 - -  % mois tu re  in g round  sample  

F ~ % oil de te rmined  in g round  sample.  

Free Fatty Acids 

Definit ion.  This  me thod  de te rmines  the  f ree  f a t t y  ac ids  in the  
oil removed f rom  the  seed by  me thy l  alcohol ex t rac t ion  at  
room tempera tu re .  

Scope. Appl icable  to cas tor  beans .  

A. Apparatus 
1. Un ive r sa l  food chopper  No. 1 wi th  12-tooth blade (Lan-  

dots,  F r a ry ,  and  Clark,  New Br i t a in ,  Conn.) .  
2. Oil sample  bot t les  or flasks of  convenient  size. 
3. F i l t r a t i o n  a p p a r a t u s  of  convenient  size, cons i s t ing  of 

ei ther  g lass  f unne l  and  suppor t  or Buchne r  f u n n e l  and  
suc t ion  flask equipped wi th  S&S No. 597, Reeve Angel  
No. 211, W h a t m a n  No. 2, or equiva lent  filter pape r  of  
app rop r i a t e  size. 

B. Reagents 
1. Methy l  a l c o h o l - - r e a g e n t  g r a d e - - h a v i n g  no res idua l  acid- 

i ty  or a lkal in i ty .  
2. E t h y l  alcohol, 95% (U.S.S.D. F o r m u l a s  30 and  3A a re  

p e r m i t t e d ) ,  or i sopropyl  alcohol, 99%.  The alcohol m u s t  
be neu t ra l i zed  wi th  N a O H  soln. to a f a i n t  p ink  color 
before  use. 

3. Pheno lph tha l e in  ind ica tor  soln., 1% in 95% alcohol. 
4. Sodium hydroxide ,  0.25 N, accura te ly  s t andard ized .  

C. Procedure 
1. Remove  the  fo re ign  m a t t e r  and  reduce  the  sample  to a 

convenient  size as d i rected in A.O.C.S, Ten ta t i ve  Method 
Ae 2-52, Sect ion B, p a r a g r a p h s  1 a n d 2 .  

2 Gr ind  ca. 150 g. of  beans  t h r o u g h  the: food  chopper .  Mix  
the  g round  sample  thoroughly .  

3. Suspend  ca. 20 g. of  the  g round  sample  in 100 ml.  of  
me thy l  alcohol a t  room t e m p e r a t u r e  wi th  occasional  agi- 
t a t i on  for  30 minu tes .  

4. F i l t e r  by m e a n s  of  e i ther  a Buchne r  f u n n e l  or fluted 
paper .  Remove the  solvent  by h e a t i n g  on a s t e am  b a t h  
app ly ing  a vacuum to the  flask d u r i n g  the  ent i re  per iod 
of hea t i ng  to remove the  las t  t races of  solvent.  

5. We igh  7.05 g. of  ex t rac ted  a n d  solvent-f ree  oil into the  
oil-sample bott le  or flask be ing  care fu l  to avoid t rans-  
f e r r i n g  the  non-oil  m a t e r i a l  which adheres  to the  b o t t o m  
of the  or ig inal  flask. A d d  30 ml.  of  neu t r a l  alcohol 
and  1 ml. of  indicator .  T i t r a t e  wi th  0.25 N N a O H ,  
shak ing  v igorous ly  unt i l  a f a i n t  p ink  color is ob ta ined  
which will pers i s t  for  a t  leas t  1 minu te .  

D. Calculation 
Free  f a t t y  acids,  ca lcula ted  as oleic, % ~ ml. of  0.25 N 
alkal i  used.  

Moisture and Volatile Matter 
Definition. This  method  de te rmines  the  mois tu re  and  an y  ma-  

te r ia l  which  is volat i le  unde r  the  condi t ions  of the  test .  
Scope. Appl icable  to cas tor  pomace.  

A. Apparatus 
I .  A l u m i n u m  mois tu re  dishes,  30-gauge,  2 x "~ in. (ca. 50 x 

19 mm. )  wi th  t i gh t  f i t t ing  slip-over covers. 
2. Forced  d r a f t  oven, A.O.C.S. Specification H 1-39. 
3. Desiccator  con ta in ing  an  efficient desiccant .  Calcium 

chloride is no t  sa t i s f ac to ry .  See A.O.C.S. Specificat ion 
H 9-45. 

4. Jones  sampler ,  riffle type,  6 x 6 in. 
5. A i r - t igh t  sample  conta iner ,  capac i ty  ca. 100 g. 

B. Preparation of Sample 
1. Reduce the  or ig inal  1,000-g. sample  t h r o u g h  the riffle to 

ca. 100 g. and  immedia t e ly  place in a i r - t igh t  conta iner .  
W e i g h  mois tu re  sample  immedia te ly .  

C. Procedure 
1. W e i g h  ca. 5 g. of  the  sample  into t a r ed  mois tu re  dish. 
2. P lace  the  dish in the  forced d r a f t  oven and  dry a t  130 ~ 

3~ for  2 hours.  
3. Remove  f r o m  the  oven, cover immedia te ly ,  cool in a 

desiccator  to room tempera tu re ,  and  weigh. 

D. Calculation 
Loss  in weight  X 100 

Mois tu re  and  volati le ma t t e r ,  % - -  
W e i g h t  of  sample  

Oil 
Definition. This  me thod  de te rmines  the  subs tances  ex t rac ted  

by  carbon  te t rachlor ide  unde r  the  condi t ions  of the  test .  
Scope. Appl icable  to cas tor  pomace.  

A. Apparatus 
1. B u t t  t ype  ex t rac t ion  a p p a r a t u s ,  a s sembled  as ind ica ted  

in A.O.C.S. Official Method  Ba  3-38. 
2. F i l t e r  paper ,  S&S No. 597, W h a t m a n  No. 2, Reeve-Angel  

No. 211, or equivalent ,  150 mm.  
3. Abso rben t  cotton, f ree  of  carbon te t rachlor ide  extract .  
4. Sieve, U. S. No. 20. 
5. L a b o r a t o r y  mill  su i tab le  for  g r i n d i n g  the  samples  to a 

m a x i m u m  par t ic le  size of  U. S. No. 20 sieve. 

B. Reagents 
1. Carbon te t rachlor ide ,  r e agen t  grade.  

C. Preparation of Sample 
1. Gr ind  the  100:g. por t ion  f r o m  the  me thod  for  mo i s tu re  

and  volat i les in cas tor  pomace  t h r o u g h  the  l abo ra to ry  
mill. R e t u r n  immed ia t e ly  to an  a i r - t igh t  container .  Oil 
and  g r o u n d  mois tu re  are  de te rmined  on th is  port ion.  

D. Procedure 
1. We igh  ca. 5 g. of  the  g r o u n d  sample  onto a filter p ap e r  

and  enclose in a second filter pape r  fo lded in such a 
f a sh ion  as to p reven t  escape of pomaee.  (See i l lustra-  
t ion in A.O.C.S. Official Method  Ba  3 - 3 8 ) :  The second 
pape r  is l e f t  open a t  the  top like a t h i m b l e .  A Piece of 
absorben t  cot ton  m a y  be placed in the  top of  t h e  th imble  
to d i s t r ibu te  the  solvent  as i t  drops on the  sample.  
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2. Place wrapped" sample in the But t  extraction tube and 
assemble the apparatus  as shown in the i l lustration in 
A.O.C.S. Official Method Ba 3-38. Put  ca. 25 ml. of car- 
bon tetrachloride into the tared extraction flask before 
at taching to the tube. 

3. Heat  on an electric hot plate at  such a rate tha t  the 
solvent will drop from the condenser on the center of the 
thimble at  the rate of at  least 150 drops per minute. 

4. Keep the volume of solvent fair ly constant by adding 
enough to make up for any tha t  may be lost due to evap- 
oration. Continue the extraction for 4 hours. 

5. Cool and disconnect the extraction flask. Evaporate  the 
carbon tetrachloride on a steam ba th  for an hour af te r  
boiling ceases, and then place the flask in a forced dra f t  
oven at 101~ for 2 additional hours. Cool to room 
temperature, carefully remove any foreign material  from 
the outside of the flask, and weigh. Repeat heating in 
the forced draf t  oven for 30-minute intervals unti l  con- 
s tant  weight is obtained. 

6. Determine the moisture in the ground sample as directed 
in the method for moisture and volatiles in castor pomace. 

E. Calculation 
Weight  of oil X 100 

Oil. % - -  
Weight of sample 

The percentage oil may be calculated to any desired 
moisture basis with the following formula:  

Oil, desircd moisture basis, % 
F (100 - -  % moisture desired) 

100 --  % moisture in sample analyzed 

F = % oil in sample analyzed. 

T h e  t e s t  r e s u l t s  do  n o t  s h o w  as g o o d  a g r e e m e n t  as  
d e s i r e d ,  t t o w e v e r  w i t h  t h e  e x c e p t i o n  of  t w o  l a b o r a -  
t o r i e s ,  n o  p r e v i o u s  e x p e r i e n c e  h a d  b e e n  h a d  i n  t h e  
a n a l y s i s  o f  c a s t o r  b e a n s  a n d  p o m a c e .  T h e  v a r i a t i o n s  
i n  oi l  c o n t e n t s  r e p o r t e d  m a y  b e  d u e  to v a r i a t i o n s  i n  
g r i n d i n g  t h e  b e a n s  or  f a i l u r e  to  r e m o v e  a l l  of  t h e  
s o l v e n t .  W i t h  m o r e  e x p e r i e n c e  b o t h  o f  t h e  d i f f i cu l t i e s  
s h o u l d  b e  o v e r c o m e ,  a n d  r e s u l t s  c h e c k i n g  w i t h i n  r ea -  
s o n a b l e  t o l e r a n c e s  s h o u l d  b e  r e a d i l y  o b t a i n e d .  

A s  t h e  P r o d u c t i o n  a n d  M a r k e t i n g  A d m i n i s t r a t i o n  
is i n  n e e d  of  t h e  m e t h o d s  i n  h a n d l i n g  t h e  1952  c r o p  of  
c a s t o r  b e a n s ,  i t  is  u n a n i m o u s l y  r e c o m m e n d e d  t h a t  t h e  
m e t h o d s  o u t l i n e d  a b o v e  b e  a d o p t e d  as  t e n t a t i v e  a n d  
t h a t  t h e  s u b c o m m i t t e e  b e  c o n t i n u e d .  

T. H. HOPPF~, chail-man C . a .  MANNING 
W. F. BEEDLE d. ~. MAYS JR. 
D. S. BOLL.FJY R . C .  POPE 
EDITI~ A. CHI~ISq~I, rSEI~ V.  ~ .  SHFALBURNE 
W. T. COLEM~ C. ~::~. SOUTH~,VELL 
G. CoI, r~,~n I-I~'N~Y 

Specif icat ions  for S tandard iza t ion  of  So lut ions  

T H E  U n i f o r m  M e t h o d s  C o m m i t t e e  r e c o m m e n d e d  
a n d  t h e  S o c i e t y  a p p r o v e d ,  a t  t h e  m e e t i n g  i n  H o u s -  

t o n ,  T e x a s ,  A p r i l  1, 1952,  t h a t  t h e  s tock  of  Official  
S t a n d a r d  S o d i u m  C a r b o n a t e  be  d i s c a r d e d  a n d  i t s  d is -  
t r i b u t i o n  b e  d i s c o n t i n u e d .  T h i s  a c i d i m e t r y  s t a n d a r d  
is l i t t l e  u s e d  s i n c e  t h e  N a t i o n a l  B u r e a u  of  S t a n d a r d s  
c a n  f u r n i s h  f o r  t h e  p u r p o s e  a c i d  p o t a s s i u m  p h t h a l a t e  
( B . S .  No.  84c ) .  T h e  c o m m i t t e e  w a s  d i r e c t e d ,  i n  c o l l a b -  
o r a t i o n  w i t h  t h e  F a t  A n a l y s i s  C o m m i t t e e ,  t o  p r e p a r e  
s p e c i f i c a t i o n s  of  p r o c e d u r e s  f o r  t h e  s t a n d a r d i z a t i o n  of  
t h e  m o s t  u s e d  s t a n d a r d  s o l u t i o n s .  T h e y  a r e  as  f o l l o w s  : 

Standard  S o d i u m  H y d r o x i d e  So lut ion  
A. Apparatus 

1. Erlenmeyer flasks, 300-ml. capacity. 
2. Buret,  accurately calibrated to meet National  Bureau of 

Standards specifications: Because alkali will dissolve 
glass, to avoid volumetric errors i t  should not be stored 

in calibrated apparatus.  Burets used continuously should 
be recalibrated periodically. 

3. Absorption tower or drying tube of adequate capacity 
packed with an efficient absorbent for carbon dioxide, 
such as Asearite or soda lime. 

B. Reagents 
1. Carbon dioxide-free distilled water, prepared by one of 

the following methods: 1. boil water for 20 minutes and 
cool with absorption tower protection against  CO._, ab- 
sorption; 2. bubble a vigorous stream of air, freed from 
COg by passing through a tower filled with Ascarite or 
soda lime, through water for 12 hours. 

2. Sodium hydroxide (1 + I ) .  To one par t  by weight of 
NaOH (containing less than 5% Na:CO3) in an alkali 
resistant flask or bottle add one par t  of H20. Swirl until  
solution is complete. Close the coutainer t ightly with a 
rubber stopper. Set aside unti l  Na=.CO, has settled, leav- 
ing perfectly clear supernatant  liquid. 

3. Acid potassium phthalate,  National Bureau of Standards 
s tandard sample for acidimetry. Crush sample to a fine- 
ness of approximately 100-mesh and dry for 2 hours at  
120~ Allow to cool in an efficient desiccator. 

4. Ethyl alcohol, 95% by volmne (U.S,S.D. Formulas 30 
and 3A are permit ted) .  

5. Phenolphthalein indicator. Dissolve 1 g. of phenolphthal- 
ein in 100 ml. of alcohol. 

C. Procedure 
1. The following table gives the approximate quantities of 

NaOH solution (1 + 1) necessary to make 10 liters of 
s tandard solution of the indicated normality. 

Approximate i Sodium hydroxide solut ion to 
normality be di luted to 10 l i ters  

~ l i ~ i t e r s  grams  

0,1 N i 54 82 
0.25 N 135 205 
0.5 N 270 410 
1.0 N 540 82"0 

2. Add the required quanti ty of NaOH solution (1 + l )  
to enough CO2-free distilled water to give a total  volume 
of 10 liters and mix well. Protect  the solution from CO2 
by stoppering t ightly or by means of absorption tube or 
tower. 

3. Weigh accurately sufficient dried KHCsH40, to require 
about 40 ml. of the sodium hydroxide solution to be 
standardized and t ransfer  i t  to a 300-ml. flask that  has 
been swept free from CO:. Add 50 ml. of cool CO.o-free 
H:O. Stopper the flask and swirl gently unti l  the 
KHCsH404 is dissolved. 

4. When the sample is in solution, add 3 drops of phenol- 
phthalein indicator and t i t ra te  to the first persistent 
fa in t  pink color with the solution to be standardized 
taking precautions to exclude CO2. 

5. Determine the quanti ty of sodium hydroxide solution 
required to produce the same pink phenolphthalein end 
point in another flask containing the indicator and the 
same volume of CO2-free water. Subtract  the amount 
required from tha t  used in the first t i t ra t ion  and calcu- 
late the normali ty of the s tandard solution by the fol- 
lowing equation : 

Grams of KHCsH~O, 
Normali ty - -  

M1. of NaOH X 0.20422 
Notes 

1. When the s tandard sodium hydroxide is prepared as 
directed, i t  is essentially free of carbon dioxide. I t  is 
therefore possible to correct for the amount of alkali 
required to produce the end point with phenolphthalein 
as described above. The resulting solution is expected 
to have the true normality with respect to the hydrogen 
ion concentration. 

Standard  Su l fur ic  Acid  So lut ion  

A. Apparatus 
1. Erlenmeyer flasks, 300-ml. capacity. 
2. Buret,  accurately calibrated to meet Nat ional  Bureau of 

Standards specifications. 
3. Absorpt ion tower  or drying tube of adequate capacity 

: packed with an efficient absorbent for carbon dioxide~ 
. . . .  such as:Ascari te  or soda lime, 
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B. Reageuts 
1. Carbon dioxide-free distilled water, prepared by one of 

the following methods:  1. boil water for 20 minutes and 
cool with absorption tower protection against  CO.. ab- 
sorption; 2. bubble a vigorous stream of air, freed from 
002 by passing through an absorption tower filled with 
Ascarite or soda lime, through water for 12 hours. 

2. Sulfuric acid, reagent quality, approximately 95% HfSO,. 
3. Sodium hydroxide solution, prepared and standardized 

as directed by A.O.C.S. Specification H 12-52. 
4. Ethyl  alcohol, 95% by volume (U.S.S.D. Formulas  30 

and 3A are permit ted) .  
5. Phenolphthaleln indicator. Dissolve 1 g. of phenolphthal- 

ein in 100 ml. of alcohol. 
6: Methyl red indicator. Dissolve 100 mg. of methyl red in 

60 ml. of alcohol and dilute with distilled water to 
100 ml. 

7. Methyl orange indicator. Dissolve 100 rag. of methyl 
orange in 100 mL of distilled water. 

C. Procedure 
1. The following table gives the approximate quantities of 

reagent grade I.I~SO, (95%) necessary to make 10 liters 
of s tandard solution of the indicated normality. 

Approximate H2S04 to be diluted 
normality to 10 liters 

m~liliters 
0.1 N 28 
0.25 N 70 
O.5 N 140 
1.0 N 280 

3. 

4. 

Add required quanti ty of H..SO, to sufficient CO,.,-free 
distilled water to give a total volume of 10 liters and 
mix well. 
Measure accurately, by means of a buret, 40 ml. of the 
H...SO, solution to be standardized into a 300-ml. flask. 
Add 3 drops of phenolphthalein indicator and t i t ra te  to 
the first persistent fa in t  pink color with standardized 
sodium hydroxide solution of about the same concentra- 
t ion as the acid being standardized. Calculate the nor- 
mali ty of the acid solution by the following formula:  

Normali ty 
M1. of s tandard  alkali X normality of alkali 

MI. of H=,SO, 

I f  the s tandard acid is to be used with methyl orange or 
methyl  reel as indicators, determine the correction for 
the volume of acid required to pass from the end point 
of phenolphthalein to tha t  of methyl orange or methyl 
red. Add 3 drops of phenolphthalein indicator to 100 
ml. of CO~-free w~ter and then add sufficient sodium 
hydroxide solution to give the fa int  pink end point with 
phenolphthalein. Disregard this quanti ty of sodium hy- 
droxide solution. Add 3 drops of methyl orange or 
methyl red indicator and sufficient s tandard acid to give 
the ~ed acid color of the indicator. Then t i t ra te  back 
with s tandard sodium hydroxide of the same s t rength as 
the s tandard acid to the methyl orange or methyl red 
end point, tha t  is to the disappearance of orange or pink 
color. Subtract the ml. of sodium hydroxide from the 
ml. of acid to obtain the correction for the volume of 
acid required to pass f rom the end point of phenol- 
phthalein to that  of methyl orange, or methyl red. This 
correction should be added to the ml. of acid used in the 
standardization for calculating the normali ty for use 
with methyl orange or methyl  red indicator. 

Standard Hydrochloric Acid Solution 
A. Apparatus 

1. Erlenmeyer flasks, 300-ml. capacity. 
2. ]~uret, accurately calibrated to meet Nat ional  Bureau of 

Standards specifications. 
3. Absorption tower or drying tube of adequate capacity 

packed with an efficient absorbent for carbon dioxide, 
such as Ascarite or so~ta lime. 

B. Reagents 
1. Carbon dioxide-free distilled water, prepared by one of 

the following methods:  1. boil water for 20 minutes and 
cool with absorption tower protection against  CO~ ab- 
sorption; 2. bubble a vigorous stream of air, freed from 

CO~ by passing through a tower filled with Ascarite or 
soda lime, through water for  12 hours. 

2. Hydrochloric acid, reagent quality, 35-37% HC1. 
3. Sodium hydroxide solution, prepared and standardized as 

directed in A.O.C.S. Specification H 12-52. 
4. Ethyl  alcohol, 95% by volume (U.S.S.D. Formulas 30 

and 3A ~re permit ted) .  
5. Phenolphthalein indicator. Dissolve 1 g. of phenolphthal- 

ein in 100 ml. of alcohol. 
6. Methyl red indicator. Dissolve 100 mg. of methyl red 

in 60 ml. of alcohol and dilute with distilled water to 
100 nil. 

7. Methyl orange indicator. Dissolve 100 mg. of methyl 
orange in 100 nil. of distilled water. 

C. Procedure 
1. The following table gives the approximate quantit ies of 

reagent grade HC1 (35-37%) necessary to make 10 liters 
of s tandard solution of the indicated normality. 

Approximate  HC] to be di luted to 
normal i ty  10 l i t e rs  

ra~liliter~ 
0.1 X 89 
0.25 N 222 
0.5 N 445 
1.0 N 890 

2. Add the required quanti ty of HC1 to enough COf-free 
distilled water to give a total volume of 10 liters and 
mix well. 

3. Measure accurately, by means of a buret, 40 ml. of the 
HC1 solution to be standardized into a 300-ml. flask. 
Add ~ drops of phenolphthaleh~ indicator and t i t ra te  to 
the first persistent fa in t  pink color with standardized 
sodium hydroxide solution of the same concentration as 
the acid being standardized. Calculate the normality of 
the acid solution by the following formula:  

Normali ty 
M1. of s tandard alkali X normality of alkali 

M1. of HC1 

4. I f  the s tandard acid is to be used with methyl orange or 
methyl red as indicators, determine the correction for 
tile volume of acid required to pass from the end point 
of phenolphthalein to that  of methyl orange or methyl 
red. Add 3 drops of phenolphthalein indicator to 100 ml. 
of CO._,-free water and then add sufficient sodium hydrox- 
ide solution to give the fa int  pink end point with phenol- 
phthalein. Disregard this quant i ty  of sodium hydroxide 
solution. Add 3 drops of methyl orange or methyl red 
indicator and sufficient s tandard acid to give the red acid 
color of the indicator used. Then t i t rate  back with 
s tandard sodium hydroxide of the same s t rength  as the 
s tandard acid to the methyl orange or methyl red end 
point taken, tha t  is to the disappearance of orange or 
pink color. Subtract  the ml. of sodium hydroxide from 
the ml. of acid to obtain the correction for the volume 
of acid required to pass from the end point of phenol- 
phthalein to that  of methyl orange or methyl red. This 
correction should be added to the nil. of acid used in 
the standardization for calculating the normali ty for use 
with methyl orange or methyl red indicator. 

Standard Alcoholic Potassium Hydroxide 
A. Apparatus 

1. Erlenmeyer flasks, 300-ml. capacity. 
2. Buret, accurately calibrated to meet National  Bureau of 

Standards specifications. Because alkali will dissolve 
glass, to avoid volumetric errors it should not be stored 
in calibrated glass apparatus.  Burets  used continuously 
should be recalibrated periodically. 

3. Absorption tower or drying tube of adequate capacity 
packed with an efficient absorbent for carbon dioxide, 
such as Ascarite or soda lime. 

B. Reagents 
1. Potass ium hydroxide, reagent grade. 
2. Ethyl  alcohol, 95% by volume (U.S.S.D. Formulas 30 

and 3A are permit ted) .  
3. Acid potassium phthalate,  Nat ional  Bureau of Stand- 

ards s tandard sample for acidimetry. Crush sample to 
a fineness of approximately 100-mesh and dry for 2 hours 
at 120~ Allow to cool in an efficient desiccator. 
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4. Phenolphthalein indicator. Dissolve 1 g. of phenolphthal- 
ein in 100 ml. of alcohol. 

C. Procedure 
1. Dissolve the appropriate amount of KOH (35 g. for 0.5 

N; 14 g. for 0.2 N) in 20 ml. of distilled water and 
dilute to a liter with alcohol in an alkali resistant bottle. 
Mix well and allow to stand overnight. Decant the clear 
supernatant solution into a brown glass bottle with a 
rubber stopper without exposure to carbon dioxide. 

2. Weigh accurately sufficient dried KHC,~H~O~ to require 
about 40 ml. of the potassium hydroxide solution to be 
standardized and transfer it to a 300-ml. flask that has 
been swept free of CO_~. Add 50 ml. of cool CO:-free 
water. Stopper the flask and swirl gently until the 
KHCsH~O~ is dissolved. 

3. When the sample is in solution, add 3 drops of phenol- 
phthalein indicator aud titrate to the first persistent 
faint pink color w{th the solution to be standardized, 
taking precautions to exclude CO..,. 

4. Determine the quantity of the potassium hydroxide solu- 
tion required to produce the same pink phenolphthalein 
end point in another flask containing the indicator and 
the same volume of COf-free water. Subtract the amount 
from that used in the first titration. 

5. Calculate the normality of the standard solution by the 
following equation : 

Grams of KHCsH,O~ 
Normality - -  

M1. of KOH X 0.20422 

Recommendations 

T H E  repor ts  of the subcommit tees  and  the speci- 
fications for  the p r e p a r a t i o n  of the most used 

s t a n d a r d  solut ions have been  reviewed by  the Seed 
and  Meal Ana lys i s  Committee.  I t s  r ecommenda t ions  
are : 

1. Tha t  the recommenda t ions  of the Subcommi t tee  
on the Ana lys i s  of T u n g  F r u i t  a n d  Meal be 
adopted.  They  are 
a) That method Ad 1-48 for sampling tung fruit be 

revised to include sampling of hulled tung fruit and 
be continued tentative. 

b) That method Ad 2-48 for the (tetermination of mois- 
ture in tung fruit be revised to include the determi- 
nation of moisture in hulled tung fruit, made official, 
and designated as Ad 2-52. 

c) That method Ad 3-48 for the determination of oil in 
whole tung fruit be made official and designated as 
Ad 3-52. 

d) That method Ad 4-48 for the physical analysis of 
tung fruit be made official and designated as Ad 4-52, 

e) That method Ad 5-48 for the determination of oil in 
tung kernels be made official and designated as Ad 
5-52. 

f) That the proposed method for the determination of 
oil in hulled tung fruit be adopted as tentative and 
designated as Ad 6-52. 

2. Tha t  the r ecommenda t ions  of the Subcommi t tee  
for  the Ana lys i s  of Castor  Beans  a n d  Pomace 
for the adopt ion  of methods  for  the analys is  
of castor beans  a nd  pomace as t en ta t ive  be ac- 
cepted. The methods involved are 

a) Determination of moisture and volatile matter ill cas 
tor beans. 

b) Determination of oil in castor beans. 
c) Determination of free fatty acids in castor beans. 
d) Determination of moisture and volatile matter in cas- 

tor pomace. 
e) Determination of oil in castor pomace. 

3. Tha t  the proposed specifications for  the prep-  
a r a t i on  of s t a n d a r d  solut ions for  vo lumet r ic  
analys is  be adopted.  They  are those for  the 
s t anda rd i za t i on  of 

a) Sodium hydroxide solution, 
b) Sulfuric acid solution, 
e) Hydrochloric acid solution, and 
d) Alcoholic potassium hydroxide. 

These recommenda t ions  have received the u n a n i -  
mous approva l  of the committee wi th  the except ion 
tha t  two members  voted aga ins t  the specifications for  
the s t anda rd i za t i on  of the acid solut ions b y  use of 
acid potass ium phthala te .  They  have a s t rong  pref-  
erence for the use of sodium borate .  

T. K, HOPPE~, chainnan R.S. MoKINN~-~Z 
E. C. AINSLI]5 D.F. MASKEY 
L. R. BROWN V.C. MEHLEN~ACHEtr 
F. R. EARLE T.C. Pours 
E. B. FREu T.L. R ~ g r ~  
G. Coxx~ HENRY T.C. S~HTH 
J. C. KOXEN 
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Effects of Heat on Crude Peat Wax 
A. SUNDGREN and VEIKKO T. RAUHALA, Peat Technical Laboratory, 
The State Institute for Technical Research, Helsinki, Finland 

I T has been  observed tha t  the y ie ld  of b i t u m e n  ex- 
t r ac ted  f rom peat  depends  on the t e m p e r a t u r e  at 
which the peat  has been dried,  a n d  S u n d g % n  (6) 

has repor ted  t ha t  d r y i n g  at  a t e m p e r a t u r e  of only  
100-105 ~ reduces the yield.  I n  this  pape r  b i t u m e n  
refers  to the ma te r i a l  ext rac ted  f rom peat  with a hot 
n e u t r a l  solvent  u n d e r  o r d i n a r y  pressure,  which con- 
t a ins  m a i n l y  waxes and  resins. Crude  wax is the p a r t  
of b i t u m e n  left  when  the crude resins  are separa ted  
f rom it. 

Stadnikoff  a n d  coworkers (4, 5) repor ted  tha t  the 
so lub i l i ty  of peat  b i t u m e n  in  ce r ta in  solvents de- 
creases when  the ma te r i a l  is heated or stored for  
some time. They  expressed tile op in ion  tha t  this  
p h e n o m e n o n  is a po lymer iza t ion  process and  men-  
t ioned especial ly tha t  the crude  res in  ir~ peat  b i t u m e n  

is easily polymerized.  Zetzsche (8) calls the p a r t  of 
peat  b i t u m e n  which is difficult to dissolve " P o l y m e r -  
B i t u m e n . "  Cawley a nd  Carl i le  (1) use the t e rm " a s -  
p h a l t "  for the p a r t  of peat  b i t u m e n  insoluble  in  l ight  
pe t ro leum (B. Pt.  80-100~ a n d  the t e rm crude wax 
for the p roduc t  ext rac ted  d i rec t ly  f rom peat. 

The workers  in  the p resen t  research have repor ted  
(7) tha t  the crude  f a t t y  acids separa ted  f rom the 
crude wax of peat  b i t u m e n  behave, when  heated, in  
the same way as the b i t umen .  

As f a r  as is known,  none of the inves t iga tors  men- 
t ioned has s tud ied  closely the fo rma t ion  of this  in- 
soluble or difficultly soluble par t .  The ques t ion is of 
in teres t  not  only  as a scientific p rob lem b u t  also as 
an i m p o r t a n t  fac tor  in  the p r o d u c t i o n  of these ma- 
ter ials  f rom peat  on a commercial  scale. The Pea t  


