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a 100-ml. volumetric flask with ether, and made to 
volume with this solvent. 

The optical density of this solution was determined 
directly in the Beckman Spectrophotometer at wave- 
lengths of 652.5 and 660.0 millimicrons. 

Results 
C h l o r o p h y l l s  A and B were isolated from the 

Fuerte and the Nabal varieties of the California 
avocado. Figures i and 2 show the spectral absorption 
curves of ether solutions of the chlorophylls is¢lated 
from the Nabal variety. ~ The absorption maxima of 
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both the chlorophylls isolated from both varieties are 
in fair agreement with those obtained by Zscheile and 
Comar (2). The difficulty of preparing highly puri- 
fied chlorophyll solutions from the avocado is indi- 
cated by the presence of several small peaks in the 
wavelength range of 4500 to 5500 A in the curve for 
chlorophyll A, Figures 1 and 2. These are probably 
due to the presence of decomposition products such 
as Pheophytin A. The results obtained indicate that 
chlorophylls A and B are the principal green pig- 
ments of the edible portion of the Fuerte and Nabal 
varieties of the California avocado. 

The quantitative determination of the chlorophylls 
by calculation from the optical densities at wave- 
lengths of 652.5 and 660.0 millimicrons was conducted 
on both the Fuerte and the Nabal varieties according 
to the method of Comar and Zscheile (7) and Comar 
(8). By this method the Fuerte avocado was found 
to contain 21.57 micrograms of chlorophyll A and 
15.57 micrograms of chlorophyll B per gram of  edible 
portion. The Nabal avocado contained 19.93 micro- 
grams of chlorophyll A and 11.90 micrograms of 
chlorophyll B per gram of edible portion. No attempt 
was made in this work to relate chlorophyll content 
to degree of maturity, degree of ripeness, or to season 
of the year. Fur ther  investigations along this line are 
contemplated. 

Summary 
It has been shown that chlorophylls A and B are 

the principal green pigments of two varieties of the 
California avocado. Chlorophylls A and B have been 
determined quantitatively in those two varieties. 
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A Rapid Method for Estimatin$ Glycerol 
in Kettle Soap 

K. E. JOHNSON and H. W. LADYN 
Armour Soap Works, North Bergen, N. J. 

Soapboiling has not yet completely emerged from 
the state of art to one of science. This is probably be- 
cause the initial processing of kettle soap during the 
saponifying and salt washing procedures is easily 
controlled by eye and taste. It  is not necessary to 
control them chemically at these stages of manufac- 
ture in order to make a suitable soap. The " f i t t ing"  
stage, which is the final adjustment of caustic soda 
and salt content must be done with more care if a 
good product is desired. At this stage, the " a r t "  of 
the soapboiler calls into play his sense of taste and 

his sense of feel as well as his eyesight. By touching 
the soap to his tongue he determines whether or not 
the proper adjustment of caustic has been made and 
by sight he judges whether the kettle soap is "boil- 
ing properly."  He may even use a trowel to see how 
the soap slides off the flat blade. Then using his 
" a r t "  he adjusts the kettle with salt, caustic soda, 
or water until a proper " f i t "  is obtained. 

After the fitted soap has stood for a few days and 
the kettle has settled out its excess salt and caustic, 
the soap is ready for further processing, i f  the "fit- 
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r i n g "  is done b y  " a r t "  t he re  is no a s su rance  t h a t  
the  ke t t l e  soap wil l  se t t le  p r o p e r l y  a n d  f a i l u r e s  to 
ob ta in  q u a l i t y  soap means  the  loss of t ime  on a ke t t l e  
while  i t  is be ing  " r e f i t t e d "  and  rese t t l ed .  

Science has g e n e r a l l y  p e n e t r a t e d  into  the  " a r t "  of 
soapbo i l ing  at  least  to the  ex ten t  of a con t ro l l ed  " f i t "  
and  i t  is now possible  to make ce r t a in  t h a t  the re  will  
be  no losses of t ime  due  to i m p r o p e r  s e t t l i ng  by  a 
con t ro l  of the  caus t ic  soda a n d  sal t  ba lance  on the  
f i t t ing  ope ra t ion .  

Tests  have also been devised  fo r  the  cont ro l  of the  
amoun t  of g lyce r ine  lef t  in a ke t t l e  soap.  The d ichro-  
mate  me thod  is in p o p u l a r  use. I t  is an old method  
bu t  by  a p p l i c a t i o n  of new f e a t u r e s  i t  has  been speeded  
up  c ons ide r ab ly  (1, 2) .  F o r  t e s t i ng  in  the  l a b o r a t o r y  
i t  is an  excel lent  me thod  bu t  for  use by  the  soap-  
m a k e r  in d e t e r m i n i n g  whe the r  he has  e x t r a c t e d  the  
g lyce r ine  to a low enough  figure,  i t  is s t i l l  r a t h e r  
slow, t a k i n g  abou t  th ree  hours .  The  soap m a k e r  
would  l ike to have a tes t  t ha t  wi l l  give h im resu l t s  
while the  ke t t l e  is be ing  f i t ted.  I n  case the  t e s t  s h o w s  
too much  r e t a i n e d  g lyce r ine  he can  then  eas i ly  con- 
ve r t  his  " f i t t i n g "  ope ra t i ons  to wash ing  ope ra t i ons  
wi th  no lost  t ime.  I f  the  tes t  is s a t i s f a c t o r y  he can 
proceed  wi th  the  fit by  a d j u s t i n g  his  caus t ic  and  salt .  

Pub l i c a t i ons  exis t  on the  ex t r ac t i on  of g lyce r ine  
f rom ke t t le  soap (3, 4, 5) bu t  the  usua l  me thod  
a d o p t e d  is a rou t ine  process ing  fo rmula .  This  cal ls  
fo r  a se t  p r o c e d u r e  in bo i l ing  the  soap and  a set 
n u m b e r  of g lyce r ine  e x t r a c t i n g  " s a l t  w a t e r  w a s h e s . "  
The n u m b e r  of washes  is set  by  s a m p l i n g  succeed ing  
washes and  t e s t i ng  them a t  le i sure  in the  l a b o r a t o r y .  
The n u m b e r  of washes r e q u i r e d  to b r i n g  the g lycer -  
ine down to a set f igure  is thus  f o u n d  and  it is assumed 
tha t  if the  same p r o c e d u r e  is fo l lowed aga in  the  same 
resu l t s  wi l l  be obta ined .  This  would  u n d o u b t e d l y  be 
t r ue  i f  the  same p r o c e d u r e  could  be r e p e a t e d  exac t ly ,  
bu t  va r i ab les  such as the  amoun t  of  w a t e r  used in a 
wash, the  t ime of s e t t l i ng  each wash,  a n d  the  v a r y i n g  
amoun t s  of g lycero l  p resen t  in r ec l a imed  sal t  f rom 
the g lyce r ine  p l a n t  u s u a l l y  connec ted  wi th  a soap  
p l a n t  make  the " s e t "  p r o c e d u r e  not  so set a n d  in t ro-  
duces er rors .  

However ,  by  the  use of  a qu ick  g lyce ro l  t e s t  which  
can  be used a f t e r  the  " s e t  p r o c e d u r e "  me thod  has  
been fol lowed,  the  soapbo i l c r  can te l l  w h e t h e r  he 
has  a l r e a d y  accompl i shed  his  g lyce r ine  e x t r a c t i o n  or 
whe the r  an  e x t r a  wash or  two mus t  be used. 

Since  the  a m o u n t  of g lyce r ine  con ta ined  in ke t t l e  
soap does no t  affect i t s  u s a b i l i t y  fo r  q u a l i t y  soap  to 
any  g rea t  extent ,  except  in  specia l  cases, a g lyce r ine  
r e t en t ion  tes t  is of va lue  only  f rom an  economic po in t  
of  view or  when cond i t ions  make  i t  necessa ry  to ex- 
t r ac t  al l  the  g lyce r ine  p r a c t i c a l  f rom the soap.  Good 
p rac t i ce  u sua l l y  cal ls  for  a r e t en t ion  of not  over  0 . 8 ~  
of g lycero l  on the  basis of the  a n h y d r o u s  soap.  

I n  o rde r  to reach  the  above f igure  i t  is f i rs t  expedi -  
en t  to e x p e r i m e n t  to f ind a good " s e t  p r o c e d u r e "  for  
process ing.  I n  a c t u a l  m a n u f a c t u r i n g  ope ra t ion ,  the  
set  p rocess ing  p r o c e d u r e  is fo l lowed a n d  a s amp le  is 
t aken  f rom the ke t t l e  when the  soap  has se t t l ed  on 
the  final wash  and  is r e a d y  to be boi led  up  on the  
" f i t t i n g "  ope ra t ion .  A t  th is  s tage  the  a n h y d r o u s  
soap conten t  of the  ke t t le  soap wil l  be about  6 5 ~  
a n d  i f  t he  f igure  of 0 .8% g lycer ine  bas is  of the  anhy-  
d rous  soap con ten t  is w a n t e d  i t  wou ld  mean  t h a t  the  
tes t  on the  whole  ke t t l e  soap  ( i n c l u d i n g  w a t e r  in  the  

soap)  should  not  be over  0 .52%. D u r i n g  the  s e t t l i ng  
ope ra t i on  a f t e r  a " f i t "  a b i t  more  of the  g lyce r ine  
se t t les  out  so the  test  is on the  safe  side.  I f  the  ke t t l e  
tes t s  as des i red ,  the  s o a p m a k e r  proceeds  wi th  his  
" f i t t i n g "  but  should  the  test  be too high,  he conver t s  
the  " f i t "  to a wash wi th  no lost  t ime  and  tes ts  aga in  
un t i l  the  g lyce r ine  conten t  is correct .  

A c c u r a c y  of  abou t  0 .1% of g lyce r ine  in  ke t t l e  soap  
can  be ob t a ined  by  the  fo l lowing  tes ts  d e p e n d i n g  on 
the  o p e r a t o r ' s  sense of i n t e r p o l a t i o n  of  color  s t and -  
ards .  No g r e a t e r  accu racy  is needed  for  th is  p r a c t i c a l  
m a n u f a c t u r i n g  cont ro l  test.  The tes t  can  be made  
wi th in  one-ha l f  an  hour .  

The a u tho r s  do not  c la im th is  test  to be new, b u t  
mere ly  a novel  a d a p t a t i o n  of the  old  d i c h r o m a t e  
method  to speed  i t  a n d  a d a p t  i t  to p r a c t i c a l  con t ro l  
work.  

M e t h o d  
1. Scope: 

This method covers a procedure for the evaluation of glyc- 
erine retained ill kettle soap. I t  is sufficiently quick and 
accurate enough so that it can be used as an operating control 
test. 

2. Apparatus: 
1--Rough balance accurate to about 0:1 gram 
2--250-ml. beakers 
1--400.ml. beaker 
1--500-ml. volumetric flask 
1--1000-ml. volumetric flask 
1--25-ml. automatic pipette 
l--lO-ml, pipette 
1--50-ml. graduate 
8--Rubber stoppered pint bottles 
9--Comparator tubes (rubber stoppered, 51/~ ", 

calibrated mark). 

3. Reagents: 
Potassiu~t~ D~ehrom~te Solution. Dissolve 74.564 grams of 

C. P. Potassium Dichromate in distilled water and make to 
1 liter with more distilled water. 

Sulfuric  Acid. Pour a volume of C. P. Sulfuric Acid into 
all equal volume of distilled water and allow to cool. 

Lead Sub Acetate (Powdered). Basic Dry Powder, for sugar 
analysis by the Horne Method. 

C. P. Glycerine. 95% Glycerol content, U. S. P. grade of 
Glycerine. 
4. Preparation of Standard Color Solutions: 

Dilute 100 grams of 100% glycerine (105.3 grams of 95% 
glycerine) to 1000 ml. Take 10 ml. of this solution A and 
dilute to 1000 ml. Put 10 ec. of this solution B into a 250-c.c. 
beaker, and add enough water so that the total volume will be 
at least 100 ml. Add 25 ml. of glycerine analysis dichromate 
solution and 50 ml. of 1:1 H.~SO,. Boil vigorously for two 
minutes. Cool and dilute to 500 ml. This makes a standard 
colormetric solution for 0.1% glycerine value when a 10-gram 
sample of Kettle Soap is used on the test. Pill a comparator 
tube to the mark with the oxidized standard solution. 

The table below shows the number of ml's of solution B 
(0.001 gln. Glycerine per 1 ml.) required to be oxidized to give 
standard color solutions for comparing the percentage of glyc- 
erol when 10-gram samples of material are being tested. Pre- 
serve the standard oxidized glycerol color samples in pint 
bottles with rubber stoppers. Temperature does not change the 
color of the standards. 

Percent Glycerol the Standard Color Represents 

0.1 0.3 0.5 0.7 0.9 1:1 1:3 1:5 

MI's of Solution B to be Oxidized 

10 30 50 70 90 110 130 150 

Make up a complete set of solutions for the comparator 
tubes by oxidizing the required ml's of solution B. Fill the 
tubes to the mark with the respective color standard and store 
in a test tube rack. Plug the ends with rubber stoppers while 
not being used for comparisons. When excessive evaporation 
is observed, discard the old sample and refill the comparator 
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tube with fresh solution from the appropriate pint reserve 
bottle. 

5. Procedure: 
Weigh out into a 250-m1. beaker 10 grams of the soap to be 

tested, using a rough balance (-~" 1 gram). Add about 100 ml. 
of distilled water and boil to dissolve. When thoroughly dis- 
solved add successive portions of powdered lead subacetate 
and boil until the soap and salt are completely precipitated. A 
little experience will enable one to tell when the soap and salt 
are completely precipitated. Usually about 5 grams of dry 
powder will be sufficient. Boil until the precipitated soap is 
coagulated and the  solution is clear. Decant into a 250-ml. 
beaker and wash out the original beaker once with about 10 
ml. of hot water. Add 1 to 1 C. P. sulfuric acid until the excess 
lead is precipitated. This point has been reached when no 
further precipitate is formed on the addition of more H.,SO~. 
Filter into a 400-ml. beaker, add 25 ml. of dichromate solu- 
tion, 50 ml. of 1:1 sulfuric acid, and boil vigorously for at 
]east two minutes. 

Pour into a 500-ml. volumetric flask, cool under running tap 
water, and make up to the mark with distilled water. Mix 

well, and pour into a 5¼" comparator tube, to the mark. 
Match against standard samples by looking through the length 
of the solutions at a frosted 75-watt light bulb fastened to a 
table. Estimate any glycerol colors falling between two stand- 
ard sample colors. 
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Thiocyanogen Numbers  
A year  ago this Committee recommended the adop- 

tion of revised constants for the calculations involved 
in the determination of thiocyanogen values. We now 
submit the formulae for  these calculations based on 
the proposed constants. 

The suggested constants were:  

Linolenic .................................. X I 
Linoleic .................................... | Y / 
Oleie ......................................... l Z 
Saturated ................................ .I S ! 

Thiocyanogen 
Iodine Value Value 

273.7 167.1 
181.1 96,7 
89.9 89.3 

0 0 

When the iodine and the thiocyanogen values are 
determined on the f a t ty  acids the calculations are as 
follows : 

W h e n  no  L i n o l e n i c  ac id  is  p r e s e n t  : 

181,1 Y -{- 89.9 z ~- 100 I.V. 
96.7 Y -~- 89.3 z ~--- 100 T.V. 

s = lOO ~ (Y + z)  
Y = 1.194 I,V, - -  1.202 T,V. 
Z = 2.421 T . V . -  1.293 I .¥ .  
s = loo - -  (¥ + z) 

W h e n  L i n o l e n i e  ac id  is  p r e s e n t :  

273.7 x + 181.1 Y + 89.9 Z = lOO I .v .  
167,1 x + 96.7 Y + 89.3 z ~-~ lOO T.V. 

X + Y ~- Z = 100--S 

X -~ 1.5902 T.V. - -  0.1290 I.V. -I- 1.3040 S - -  130.40 
Y ~ 1.3565 I.V. - -  3.2048 T.V. - -  1.6423 S -{- 164.23 
Z = 1.6146 T.V. - -  1.2275 I.V. - -  0.6617 S -~ 66.17 

W h e n  t h e  i o d i n e  a n d  t h i o c y a n o g e n  v a l u e s  a r e  de-  
t e r m i n e d  on  t h e  m i x e d  t r i g l y c e r i d e s  t h e  c a l c u l a t i o n s  
f o r  t h e  h y p o t h e t i c a l l y  p u r e  t r i g l y c e r i d e s  a r e  as  
f o l l o w s  : 

Glyceride 

Linolenin ................................. 
Linoleln ................................... 
Olein ........................................ 
Saturated and 

Unsaponifiable .................... 

P c t  " 

Z 

S 

Calculated from Fat ty Acids 

Thiocyanogen 
Iodine Value Value 

261.8 159.8 
173.3 92.5 

86,0 85.5 

0 0 

W h e n  no  L i n o l e n i n  is  p r e s e n t :  

Y = 1.246 I.V. - -  1.253 T.V. 
Z : 2.525 T.V. - -  1.348 I.V. 
S --~ 1 0 0 - -  (Y + Z) 

W h e n  L i n o l e n i n  is p r e s e n t :  
261.8 x q- 173.3 Y -~- 86.0 z ~ 100 I .v .  
1 5 9 . 8 x ~  92 .5Y+85.5Z~-- -100T.V.  

X ~- Y ~- Z = 100--S 
X = 1.6610 T.V. - -  0.1332 I.V. ~- 1.3056 S - -  130.56 
Y = 1.4137 I.V. - -  3.3449 T.V. - -  1.6441 S -~ 164.41 
Z ~ 1.6839 T . V . - -  1.2805 I.V. - -  0.6615 S + 66.15 

T h e s e  c o n s t a n t s  a r e  b a s e d  on t h e  a s s u m p t i o n s  t h a t  
t h e  a d d i t i o n  of  t h i o c y a n o g e n  to  t h e  f a t t y  a c i d s  a n d  
t h e  t r i g l y c e r i d e s  is on  a s t r i c t l y  s t o i c h o m e t r i c a l  
bas is .  T h i s  r e l a t i o n s h i p  h a s  n o t  b e e n  d e f i n i t e l y  p r o v e d .  
S e v e r a l  s a m p l e s  w e r e  a n a l y z e d  d u r i n g  t h e  p a s t  y e a r  
in  an  a t t e m p t  to  s h o w  w h e t h e r  or  n o t  t h i s  r e l a t i o n s h i p  
w o u l d  ho ld  t r u e .  T h e  r e s u l t s  a r e  s h o w n  in  t h e  fo l low-  
i n g  t a b u l a t i o n  : 

IODINE NO.--FATTY ACIDS 

1 2 3 4 5 6 Average 

Cottonseed--A ........ 112.4 112.8 112.7 114.3 112.3 112.5 ]12.8 
Cottonseed--B ........ 112.3 112.8 113.1 113.5 112.0 112.1 112.8 
Soybean .................. 134.2 133.5 134.0 134.2 133.0 135.2 134.0 
Peanut .  ................... 99.4 98.7 99.5 99.5 99.7 100.1 99.6 
Corn ........................ 125.6 132.1 132.2 131.9 133.0 131.7 131.1 

IODINE NO.--GLYCERIDE S 

Cottonseed- -A ........ 107.0 106.9 108.5 108.5 108.0 108.0 107.8 
Cottonseed--B ........ 108.8 107.9 109.8 109.0 109.5 109.3 108.9 
Soybear~ ................. 129.2 129.7 129.7 129.7 130.9 129.8 129.6 
Peanu t  .................... 95.7 94.8 98.0 95.5 97.7 96.3 96.4 
Coy4a ........................ 126.9 127.1 127.9 127.5 128.5 127.2 127.0 


