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Error in the Sampling of Soap and Detergent Bars for 
Moisture Determination 
L. GILDENBERG and E. W. BLANK, Research and Development Department, 
Colgate-Palmolive Company, Jersey City, New Jersey 

I 
NST1%UCTIONS of the American Society for  Testing 

Materials for  the sampling of soap and combina- 
tion bars specify passing the entire bar  through a 

suitable chopper or, when this is impossible because 
of the na tu re  of the sample, that  a cake be quar tered 
by  cut t ing at  r ight  angles in the center and sufficient 
sample obtained for  analysis by shaving equally f rom 
all f reshly  cut surfaces (1). 

Sampl ing by the la t ter  al ternative is widely prac- 
ticed in preference to the chopper method, which is 
messy and time-consuming. I t  is based on the assump- 
tion that  the moisture content of longitudinal  slices 
f rom the center of a bar  approx imate  the average 
moisture content of the bar  as a whole and that  dehy- 
drat ion of the corners of the bar  does not affect sig- 
nificantly the average moisture content. 

The A.0.C.S. directions for  the sampling of bar  
soap are more precise. They specify gr inding of the 
entire bar  or, in the ease of large samples, permit  
quar te r ing  of the bars  and gr inding quarters  f rom 
each bar. I t  is fu r the r  specified that  each ground 
sample should consist of at  least three pounds before 
subsequent reduction to a laboratory-size sample by 
successive quar ter ing  (2). 

Griffin (3) gives a fu r the r  var ia t ion for  sampling, 
recommending the gr inding of whole bars  or, alter- 
nately, cut t ing each cake diagonally and shaving f rom 
the f reshly  cut surfaces. 

A s tudy  of the moisture level in all par ts  of a single 
bar  indicates that  an appreciable error  may  arise in 
sampl ing  for  moisture content unless the whole bar  
or a symmetr ic  port ion thereof, such as a half or full  
quarter of the bar, is taken for analysis. 

The magnitude of the error may be evaluated by 
determining the moisture content of center slices 
versus the remainder of the full quarter of the bar. 
Table I gives results for a series of sneh comparative 
determinations. 

A simple calculation based on the respective weights 
of sample taken for  analysis of milled soap No. 2 
(Table I, first week) indicates that  if  the whole bar  
were taken for  analysis, the moisture content would 
be 9.49%, whereas the moisture value obtained by  the 
taking of slices would indicate the moisture to be 
10.01%. This difference is considerably greater  than  
the exper imental  error  of the determination,  which 
in the case of bar soap is approximate ly  _--4- 0.1%. 

The results for  soap No. 2 in Table I also show 
that, as the age of the soap increases, the difference 

TABLE I 

Moisture Content of Bars:  Center Slices vs. Whole Quarter 

Aging 
period 
before 

analysis 

Moisture content 
( even method) 

Sample designation 
Shaved 1%emaining 
slices quarter  

Milled soap No. 1 ....................... 1st week 7.53 6.96 
Milled soap No. 2 ....................... 1st week 10.01 9.24 
Milled soap No. 2 ....................... 2nd week 8.84 8.55 
Milled soap No. 2 ....................... 3rd week 8.75 8.26 
Milled soap No. 2 ....................... 4th week 7.79 7.44 

in moisture content resul t ing f rom the two methods 
of sampling tends to diminish. 

In  view of the fact  that  the result for  the deter- 
minat ion of moisture in a bar  product  varies with the 
method of sampling, it was considered of sufficient 
interest to determine the moisture content of a bar 
s imultaneously in as many  areas as practical.  Ac- 
cordingly 24 samples were taken f rom one bar of 
milled toilet soap, and the moisture was determined 
on a semi-micro scale by the oven method at  105~ 
The samples were taken by  means of a thin cork 
borer, and each plug (surface to surface of the bar)  
weighed about  0.22 g. F igure  1 shows the points of 
sampling, and Table I I  gives the results for  the 
moisture determination.  
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FIG. 1. L o c a t i o n  o f  m o i s t u r e ~ s a m p l i n g  s i tes  in a s ing le  
b a r  of  s o a p .  
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TABLE II 
Moisture Content of a Bar Soap at Various Sites 

Percentage moisture 
Sample No. loss at 105~ 

1 
2 
3 
4 
5 
6 
7 
8 
9 

lO 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2o 
21 
22 
23 
24 

10.21 
10.91 
10.97 
10.45 

9.61 
9.39 

10.14 
10.48 
10.76 
10.75 
10.68 
10.10 

9.10 
8,95 
9.62 

10.34 
10.54 

9.12 
8.97 
8.88 
9.83 

10.13 
10.35 

9.99 

Inspect ion of the data  in Table I I  shows that  the 
moisture  content of a bar  varies over a wider range 
than is commonly suspected. The corners, in part icu-  
lar, dehydra te  to a considerable extent  and certainly 

cannot be ignored in a t t empt ing  to determine the 
average moisture content of a bar  product.  

I t  will be noticed that  the four  corners of the bar, 
represented by  samples numbered  14, 18, 19, and 20 
yielded results  va ry ing  f rom a low of 8.88 to a high 
of 9.12 as compared with the center of the bar  (sam- 
ple No. 3), which gave a moisture result  of 10.97. 
The lat ter  incidental ly was the highest value for the 
24 samples analyzed. Samples 14 to 17 progressed in 
magni tude l inearly f rom 8.95 to 10.54 compared to 
the series 6 to 9 and 10 to 13 which varied f rom 9.39 
to 10.76 and 9.10 to 10.75, respectively. 

I t  would appea r  f rom both the viewpoint of accu- 
racy and avoidance of possible disputes between labo- 
ratories tha t  to obtain the correct average moisture 
content of a sample in the fo rm of a bar, either the 
whole bar  or a symmetr ical  portion, should be taken 
for  analysis instead of slices f rom the interior of 
the bar. 
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Rheology and  viscometry.  S. Le S o t a ( N a t i o n a l  L e a d  Co., Phi la-  
delphia,  P a . ) .  Paint and Varnish Production 47, 60(1957) .  
The  au tho r  g ives  a review of  some of the  f u n d a m e n t a l  concepts  
and  defini t ions of theology  in out l ine  fo rm  as  an  in t roduc t ion  
to v i scomet ry  a n d  cont inuous  recording v iscometry .  A vis- 
cometer  d i rec tory  has  been included to i l lus t ra te  and  describe 
the  va r ious  t ypes  of  viscometers ,  their  uni t s ,  r a n g e  and  prin-  
ciple of  mechan i sm.  The 34 f igures i l lus t ra te  the  b road  r ange  
of i n f o r m a t i o n  provided.  

Color m e a s u r e m e n t  and  control.  O. H. O l s o n ( A r m o u r  Res. 
Founda t ion ,  Chicago, I l l . ) .  Paint and Varnish Production 4 7 ,  
76(1957) .  The  c0mplexi ty  of  color and  i ts  dependence on 
m a n y  f ac to r s  impede  a u t o m a t i o n  in color control.  The au tho r  
discusses  the  d imens iona l  n a t u r e  of  color, the  i ng red i en t s  of  
color, i n s t r u m e n t s  of  color measu remen t ,  spec t rophotometers ,  
t r i s t imu lus  color imeters  , and  ab r idged  spec t rophotometers .  
Deacidif icat ion wi th  urea  of g round-nu t  oils of  low and average 
acidi ty.  M. Loury .  Olearia 11, 9/10,  213-217(1957) .  On the  
bas is  o f  p rev ious  expe r imen t s  on the  deaeidif icat ion of  oils by 
use  of  u rea  complexes  the  au t ho r  sugges t s  a p l an  for  work ing  
direct ly  on miscel las  of  the  oil wi th  solvent ,  The  direct  sep- 
a r a t i on  by  c e n t r i f u g a l  ac t ion  of the  deacidified oil, by  the  
add i t ion  of  a cer ta in  q u a n t i t y  of  water ,  is possible.  Al- 
t h o u g h  th i s  m e t h o d  is more  economical  t h a n  ones previously  
descr ibed i t  st i l l  does no t  allow for  u complete  deacidif icat iou 
and  needs  to be  f u r t h e r  s tudied.  
Soya seed and oil in  the  world. A. Fe r r a ra .  Olearia 11, 218-  
228(1957) .  A f t e r  some in t roduc to ry  r emarks  on the  impor-  
t ance  of  soya in  the  g roup  of fluid vegetable  oils, the  au tho r  
draws a genera l  p ic ture  of  the  place of  soya  in the  world, 
d i scuss ing  the  origin,  spread,  and  charac te r i s t i cs  of  soya. He  
then  goes on to examine  soya  p roduc t s  and  the i r  respect ive  
uses,  the  chief  p roduc ing  count r ies  and  the  world t rade  in 
soya  seeds a n d  0il. A t  the  end he describes the  pos i t ions  held 
by  these  p roduc t s  in 1951-55,  the  changes  as compared  to 
p rewar  years ,  and  f u t u r e  t rends .  
A s t u d y  of revers ion of wa lnu t  0il. Mme. S. Duran t -Ve ron  and  
A. P r e v o t ( I T E R G ) .  Rev. franc, corps gras 4, 502-505(1957) .  
The  a u t h o r s  d iscuss  Walnut  oil produced in F rance ,  i t s  fever- 

sion, causes  and  me thods  for  detect ion.  Two spec t ru m  of the  
wa lnu t  oil wi th  d i f fe ren t  s tages  of  oxidat ion  an d  examples  
wi th  and  wi thout  an  an t i ox idan t  (Tioxan ,  0.2% concen t ra t ion)  
are shown. 
Oxida t ion  d e g r a d a t i o n  in refining of edible oils. A. D a n g o u m a u  
and  I-I. D e b r u y n e ( L a b o r a t o i r e  Munic ipa l  de Bordeaux ,  F r a n c e ) .  
Rev. franc, corp~ gras 4, 478-501(1957) .  The  au tho r s  discuss 
the  effects  of  oxida t ion  as a deg rad ing  effect on ce r ta in  edible 
f a t s  and  oils. O]eic and  linoleic acid are  considered in r eg a rd  
tO p e a n u t  oil wi th  54 spec t ra  g iven  of  the  u l t rav io le t  region 
f rom 2300 to 2900 mi l l imicrons  and  one i n f r a r e d  spec t rum 
shown. 
The no rma l  C17 f a t t y  acids  of m u s k - o x  fa t .  M a r y  J .  Chisholm 
and  C. u  H o p k i n s ( N a t .  Res. Council, Ot tawa,  Can . ) .  Can. J. 
Uhem; 35, 1434-1437(1957) .  A sample  of body  f a t  of  the  
Canad i an  m u s k  ox (Ovibos moschatus subsp.) was conver ted to 
methy l  es ters  a n d  distilled. The fractio]~ con ta in ing  es ters  of  
C~7 ac ids  was  crys ta l l ized  f rac t iona l ly  a t  low t e m p e r a t u r e s  an d  
two s t r a igh t - cha in  C1~ acids  were isolated,  n -Hep tadecano ic  
acid was ident i f ied by  analys is ,  by  mixed  m e l t i n g  po in t  of  the  
acid a n d  two der iva t ives  wi th  au then t i c  samples ,  a n d  b y  i t s  
X- r ay  d i f f rac t ion  pa t t e rn .  9-Heptadecenoic  acid was identif ied 
by ana lys is ,  by  mixed  me l t i ng  po in t  of  two der ivat ives  wi th  
au then t i c  samples ,  and  by oxidat ive  cleavage.  I t  is e s t ima ted  
t h a t  the  f a t  con ta ined  1.7% of n -hep tadecanoic  acid an d  0.9% 
of  cis-9-heptadecenoic acid, based  on the  total  f a t t y  acids.  
A l t h o u g h  the re  was  an  appreciable  content  of  trans acids in 
the  f a t ,  t h e  hep tadecenoic  acid was f o u n d  to con ta in  l i t t l e  or 
none of the  trans fo rm.  
The proper t ies  of  some vegetable  oils. Seiichi Ueno an d  K e n j i  
M a t s u s h i m a ( K i n k i  Univ. ,  Fuse ,  Osaka ) .  Abura Kagaku 6, 20-  
3 (1957) .  The  oil con ten t  and  phys ica l  con ten t s  of  oils ex- 
t r ac ted  f r o m  the  fol lowing seeds were s tud ied :  Stauntonia 
hcxaphy~la, Aralia chinensis, Kraunhia floribunda, Syringa 
am~rensis oar.  japonica and  Hibiscus manihot. The oil of  the  
seed coat  of  Aaorus calamus was also s tudied.  (C. A. 51, 
18654) 
The course of  h y d r o g e n a t i o n  of sa rd ine  oil. M a r o m i  Tak ed a  
a n d  u  T o y a m a  ( N a g o y a  Un iv . ) .  Abura Kagaku 6, 10-3 
(1957).  Pur i f ied  sa rd ine  oil (ac id  n u m b e r  0.5, saponif ica t ion 
n u m b e r  102.3, and  iodine n u m b e r  168.3) was h y d r o g e n a t e d  in 
the  presence of 2% nickel  Catalyst  a t  180 ~ up to 8 hours .  


