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T H E  usefulness of the periodic acid method for  
the determination of monoglycerides in fats and 
oils (5) has been confirmed by  its continued us- 

age. I t  has been applied to research investigations 
and routine testing in several laboratories (1, 2, 3, 4, 
and 6). However Hanschumaker and Linteris  (4) 
found the original method insufficiently rapid and 
convenient for  routine purposes, and the present au- 
thors confirm their opinion. 

The most critical and time-consuming steps in the 
original method (5) were the removal of free glyc- 
erol by  salt-water extraction, maintenance of a saris- 
factory yet safe temperature  during the reaction 
when testing solid fats, and the necessity of vigor- 
ous shaking to obtain complete reaction between the 
sample and reagent which are not completely mis- 
cible. Hanschumaker and Linteris (4) suggested an 
improved modification in which the sample was 
dissolved in chloroform-acetic acid solution. This 
method was carried out at room temperature,  thus 
eliminating the danger of secondary reactions that  
may occur when solid samples are melted for test- 
ing, and is applicable to most samples except cer- 
tain high melting fats. 

The most logical approach to the problem of ex- 
tending the range of applicabili ty and at the same 
time eliminating all of the aforementioned shortcom- 
ings appeared to be solvent separation for removal 
of glycerol from fat  and a single phase solvent me- 
dium for  the reaction of periodic acid and mono- 
glyeeride. This then resolved itself into a search for 
suitable solvents. The high degree of solubility in 
water  immediately suggested that glycerol might be 
removed by water washing. The requirements of a 
monoglyceride solvent are more demanding since it 
is desirable to carry out the reaction in a solvent 
that  will give a homogeneous solution when mixed 
with the periodic acid reagent. 

To summarize the results of tests with several 
solvents, chloroform and carbon tetrachloride were 
found to be the best, and of these chloroform even- 
tually proved to be superior. High melting triglyc- 
erides and monoglyeerides are sufficiently soluble 
in chloroform so that  glycerol can be removed by  
repeated aqueous extractions. This step involving 
removal of free glycerol is f requent ly  necessary be- 
cause it is often present in significant amounts, even 
in natural  fats. Because of difference in molecular 
equivalents, 0.1~% glycerol is equivalent to about 
0.75% monoglyeeride; thus the need for  the treat- 

TABLE I 

R a t e  of Reac t ion  Be tween  Monoglycer ide  and  P e r i o d i c  Acid at 
Room T e m p e r a t u r e ,  28~C.  

M i n u t e s  al lowed to 
s tand a f t e r  a d d i n g  Monoglycer ide ,  % 
sample  to r e a g e n t  

0 45.4 
5 90.9, 91.5, 91.0 

10 91.2 
30 91.7 
60 91.2, 91.0 

120 91.6,  91.2 
240 91.4, 91.0 

ment to remove glycerol is obvious unless glycerol is 
known to be absent. 

In order to obtain a homogeneous solution when 
the periodic acid was added to the sample in chloro- 
form, it was necessary to modify the periodic acid 
reagent. The original reagent (5 g. periodic acid in 
200 ml. water and 800 ml. of acetic acid) is not sat- 
isfactory because it yields a 2-phase system. Periodic 
acid in glacial acetic acid is not satisfactory either 
because periodic acid precipitates f rom solution when 
added to chloroform, but  a reagent intermediate be- 
tween the two yields a clear homogeneous solution. 
Actual analyses revealed that  it is bet ter  to add the 
sample-in-chloroform to the periodic acid reagent 
than in the reverse order. When performed in this 
order, both the sample and periodic acid remain in 
solution. The subsequent cloudiness that appears is 
due to the formation of insoluble reaction products. 

Briefly, as finally evolved, the method follows. The 
sample is dissolved in chloroform and the free glyc- 
erol removed by  four  extractions with water. The 
glycerides remain in the chloroform solution. An 
aliquot of the aqueous solution is tested for glycerol, 
and an aliquot of the chloroform solution is tested 
for monoglycerides. 

T A B L E  I I  

Analyses  of P u r e  Monoglycer ides  and  K n o w n  Mix tu re s  

I F r e e  Glycerol, % I Monoglycer ide ,  % 

I P r e s e n t  F o u n d  P r e s e n t  ~ound 

Monostearin.....,........-- ..... : ................ . . . . . . . . . . . .  99.2 ] 99.3 
Monopa lmi t in  ................................... I ...... [ ...... ~ 99.2 / 99.4 
Monos t ea r in  and  t r i s t e a r i n  . . . . . . . . . . . . . . . . . .  ! ...... 49 .6  49.7 
Monos t ea r iu  and  glycerol and  I [ 

hyd r ogena t ed  f a t  ......................... [ 5 .00 j 4.97 ] 9.92 ] 9.97 
Monos tea r in  and  glycerol  and  [ I r 

hyd r ogena t ed  f a t  ......................... I 5.00 [ 4.98 | 0.99 / 0.98 

54 

The rate of reaction between monoglyceride and 
periodic acid under  the conditions of the proposed 
method was determined by t i t rat ion of a series of 
samples at selected intervals af ter  addition of the 
sample to the periodic acid reagent. The results ap- 
pear in Table I. 

These data indicate the reaction is complete in five 
to 10 minutes. A reaction time of 30 minutes was 
adopted thereafter  to insure a sufficient safety factor  
for  complete reaction. 

A group of samples of known monoglyceride and 
glycerol content was prepared, using known amounts 
of pure synthetically prepared  mono- and triglyc- 
erides and C. P. glycerol. The pur i ty  of the mono- 
glycerides and triglycerides was established from 
melting points and aeetylation of hydroxy  groups. 
The pur i ty  of the glycerol was determined from its 
specific gravity, moisture content, and analysis by  
the periodic acid method (7). These results appear  
in Table II .  

Completeness of the removal of free glycerol was 
fu r the r  checked by determining the glycerol in the 
combined first three extractions and the four th  ex- 
traction separately. A series of six samples of com- 
mereial monoglycerides, which ranged in glycerol 
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T A B L E  III 

D e t e r m i n a t i o n  of l o n o g l y c e r i d e  a n d  F r e e  G l y c e r o l  in  
l~ [onog lyce r i de  P r o d u c t s  

Sample 

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 ......... : . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Monoglycer- 
ide, found 

by proposed 
method, % 

3 6 . 9  
3 8 . 6  
3 8 . 4  
3 0 . 5  
4 1 . 4  
3 7 . 2  

Free Glycerol, % 

In comb.  In 4 t h  
e x t r a c t  e x t r a c t  

4 . 6 0  0 . 0 1  
5 . 3 1  0 . 0 l  
5 . 3 6  0 . 0 1  
2 . 0 6  0 . 0 1  
4 . 2 3  0 . 0 1  
2 . 2 1  0 . 0 1  

content f rom 2 to 5%, were analyzed in this manner  
for  free glycerol and for  monoglyceride by  the pro- 
posed method. These data appear  in Table I I I .  

The small amount  of periodic acid reducing ma- 
terial  in the four th  extraction calculated as glycerol 
indicates that  the first three extractions remove essen- 
t ially all the glycerol and also that  there is no ap- 
preciable solubility of the monoglyeeride in the water  
used to remove the glycerol. 

The precision of the methods under  ideal condi- 
tions was determined by  analyzing 10 portions of the 
same well-mixed sample. All of these analyses were 
made by  one individual.  The results appear  in Table 
IV. 

Method 
A. APpAI~AT~S : 

1. Bure t ,  50-m]. accura te ly  cal ibra ted.  
2. Meniscus  magni f ie r  su i tab le  to pe rmi t  r ead ing  the  bu re t  

to 0.01 ml. 
3. F lasks ,  volumetr ic ,  1000-ml. 
4. F lasks ,  volumetr ic ,  100-ml., g lass -s toppered  are  prefer red ,  

bu t  r egu la r  volumetr ic  flasks and  rubber  s toppers  m a y  
be used.  

5. P ipets ,  volumetr ic ,  10-ml. 25-m1., and  50-ml. The 25- and  
50-ml. p ipe t s  m u s t  con fo rm to ]~ureau of  S t a n d a r d s  toL 
erances  and  be accura te ly  ca l ibra ted  to deliver 25 and  
50 ml. respectively.  

6. Glass s iphon wi th  blow-tube and  s topper  s imi lar  to t h a t  
shown in A.O.C.S. Official Method  Da  8a-42. 

7. Beakers ,  400-ml. and  wa tch  glasses  to serve as covers. 
8. Var iab le  speed electric s t i r re r  wi th  glass  s t i r rer .  
9. Gradua t ed  cyl inders ,  100-ml. and  1,000-m]. 

B .  R E A G E N T S  : 

1. Per iodic  acid (H~IO~) r eagen t  grade.  M a n u f a c t u r e d  by 
G. Freder ick  S mi t h  C~hemical Company ,  Columbus,  Ohio. 
Test for Quality: To 0.5 to 0.6 g. of  C. P .  glycer ine in 
50 nil. of  dist i l led wa te r  add  50 ml.  of  periodic acid 
r eagen t  wi th  a pipet .  P r e p a r e  a blank,  u s i ng  only 50 ml.  
of  dis t i l led water .  Allow to s t and  30 mi nu t e s  and  t i t r a t e  
as descr ibed in E, 10 and  11. T i t r a t i on  of soln. con- 
t a i n i n g  glycerol  divided by t i t r a t i o n  of the  b lank  will 
be be tween 0.75 and  0.70 when  the  periodic acid is 
sa t i s fac to ry .  

2. Sodium th iosu l fa te ,  A.C.S. grade.  
3. P o t a s s i u m  iodide, A.C.S. grade .  
4. Glacial  acetic acid, A.C.S. grade,  99.5%. 
5. Soluble s tarch.  

Test for Sensi t ivi ty:  Place  2 ml. of  s t a r ch  soln. (C, 4) 
in 100 ml. of  dist i l led wate r  and  add  0.05 ml. of  0.1 N 
iodine soln. The deep blue color produced  m u s t  be dis- 
charged  by 0.05 n11. of  0.1 N sodium th iosu l fa te .  

6. Chloroform,  U.S.P.  or r e agen t  grade.  B lank  tes t s  r un  on 
periodic acid wi th  and  wi thout  50 ml. of ch loroform nlus t  
check wi th in  0.5 nil. I f  t hey  do not ,  get  a new supp ly  of 
chlorofornL 

7. P o t a s s i u m  dichromate ,  A.C.S. grade.  The  po t a s s ium di- 
ch romate  is finely g r o u n d  and  dr ied  to cons t an t  weight  
a t  ca 110~ before  us ing .  

Note:  A s t a n d a r d  sanlple  of  po t a s s i um d~chromate with 
a cert if icate of  ana lys i s  m a y  be ob ta ined  f rom the  Na-  
t ional  B u r e a u  of S t a n d a r d s  a t  W a s h i n g t o n ,  D. C. This  
sample  is s t rong ly  recommended  as the  p r i m a r y  s tand-  
a rd  for  th is  method.  T rea t  as directed in the  cert if icate 
of  ana lys i s  a ccompanv i ng  the  sample.  

8. Hydrochlor ic  acid, A.C.S. grade ,  sp. gr. 1.19. 

C.  S O L U T I O N S  : 

1. Per iodic  acid soln. ;  dissolve 5.4 g. of  periodic acid in 
100 ml.  dis t i l led wate r  and  then  add  1,900 ml. of  glacial  
acetic acid and  mix  thoroughly .  Store the  soln. in a dark  
g lass -s toppered  bot t le  or s tore  in the dark  in a clear, 
g lass -s toppered  bot t le  (see Note  2) .  

2. Sodium th io su l f a t e  soln., 0.i N ;  dissolve 24.8 g. of  so- 
d ium th io su l f a t e  in  dist i l led wate r  and  di lute  to 1 l i ter .  
Standardization: Pipe t  25 ml.  of  the  s t a n d a r d  dichro- 
m a t e  soln. into a 400-ml. beaker .  Add  5 ml.  of  hydro-  
chloric acid, 10 ml. of p o t a s s i u m  iodide soln. an d  ro ta te  
to mix.  Allow to s t and  for  5 m inu t e s  and  t h en  add  100 
ml.  of  dist i l led water .  T i t r a t e  wi th  s o d i u m  th iosu l f a t e  
soln., s t i r r i ng  con t inuous ly  un t i l  the  yellow color has  
a lmos t  d isappeared .  Add  1 to 2 ml. of  s t a rch  ind ica tor  
soln. and  cont inue  t i t r a t ion ,  add ing  the  th iosu] fa te  soln. 
slowly, un t i l  the  blue color has  j u s t  d isappeared .  The  
s t r e n g t h  of  the  t h io su l f a t e  is expressed  in t e rm s  of i t s  
normal i ty .  

N o r m a l i t y  of  NafS~03 soln. 
2.5 

M1. sod ium th iosu l f a t e  soln. required 

3. P o t a s s i u m  iodide soln. ;  dissolve 150 g. of  p o t a s s i u m  iodide 
in dist i l led water  and  di lute  to 1 liter. 

I. S t a rch  indica tor  soln. ;  make  a homogeneous  pas t e  of  10 
g. of  soluble s t a r ch  in cold dis t i l led water .  Ad d  to th i s  
1 l i ter  of  boi l ing  dist i l led water ,  s t i r  rapidly ,  and  cool. 
Salicylic acid (1.25 g. per  l i ter)  m a y  be added  to pre-  
serve the  indica tor .  I f  long s to rage  is required,  the  soln. 
m u s t  be kep t  in a r e f r i ge r a to r  a t  4 ~ to 10~ ~ to 
50~  ]~resh indica tor  m u s t  be p repa red  when  endpoin t  
of  the  t i t r a t i on  f r o m  blue to colorless fa i l s  to be sharp.  

5. S t a n d a r d  po t a s s ium d ichromate  soln., 0.1 N ;  dissolve 
4.9035 g. of  finely g round  and  dried po t a s s iu m  dichro- 
ma t e  in dist i l led wate r  in a 1,000-ml. volumetr ic  flask 
and  make  up to volume a t  25~ 

D .  PI~I~PAI~AT10~q OF S A ~ I P L E S :  

1. Solid Samples in Fla~e Form. Mix wi thout  me l t i ng  and  
take  por t ion  for  tes t .  

TABLE IV 
Example of Precision of 2r 

Monoglycer- Free Glyc- 
Test ide:, % eroI, % 

2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : ....... 

5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

l 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Average .................................... 
Standard deviation .................. 

34.9 
35.1 
35.0 
35.0 
35.1 
34.6 
3 5 . 1  
34.9 
35.~ 
34.8 
34.96 

-4-0.15 

2.55 
2.57 
2.51 
2.58 
2.59 
2.53 
2.53 

�9 2.53 
2.56 
2.54 
2.55 

• 

2. Solid Samples Not  in Flake Form. Melt  a t  no t  more  
t h a n  10~ above me l t i ng  point ,  mix  thoroughly ,  and  
take  por t ion  for  analys is .  Do not  a t t e m p t  to t es t  sam- 
ples which con ta in  so m u c h  f ree  glycerol  t h a t  it  s epara tes  
when  the sample  solidifies. 

3. Semi-Solid and Liquid Samples. Lique fy  by  h e a t i n g  a t  
no t  more  t h a n  10~ above me l t i ng  point ,  m i x  thoroughly ,  
and  take  por t ion  for  analys is .  Do no t  a t t e m p t  t o  t es t  
sample  which con ta ins  so m u c h  glycerol  t h a t  i t  s epa ra te s  
f r o m  the  sample  when cooled to room tempera tu re .  
Ca~tion : The sample  m u s t  no t  be s u b j e c t e d  to tempera-  
tu res  in excess of  t h a t  required to me l t  t he m  since the  
monog]ycer ide  content  m a y  be reduced if  a n y  soap is 
present .  

E .  PRO,C'~DUREI IvOI~ ~ O , N O G L Y C ~ R I D ] ~ :  

1. W e i g h  dupl ica te  samples  accura te ly  into 100-ml. glass-  
s toppered  volumetr ic  flasks. The  proper  size of sample  
is ind ica ted  in the  fol lowing t ab le :  
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Monoglyceride, 
% 

100 
75 
50 
40 
30 
20 
10 

5 
3.0 or less 

Approximate size 
of sample, g. 

0.30 
0.40 
0.60 
0.70 
1.00 
1.50 
3.00 
6.00 

10.OO 

Weighing 
accuracy, g. 

+0.0002 
_____0.0002 
~0.O0O3 
+___0.0005 
+0.001 
-4-0.001 
__0.002 
___0.004 
+O.010 

2. A d d  50 ml .  of  ch loroform wi th  a g r a d u a t e d  cyl inder .  
Dissolve the  sample  in the  ch loroform and  mix  thor-  
oughly  by  shak ing .  W a r m  flask on a s t e am b a t h  i f  
necessa ry  to effect  complete  soln. and  t hen  cool to room 
tempera tu re .  

3. Add  25 ml. of  dist i l led water ,  s topper  flask t igh t ly ,  and  
shake  v igorous ly  for  30 to 69 seconds so t h a t  good con- 
t ac t  occurs be tween aqueous  and  ch loroform phases .  The 
flask m u s t  be t i gh t l y  s toppered  and  adequa te  p recau t ion  
t aken  so t h a t  none  of the  aqueous  ex t rac t ion  soln. or 
ch loroform soln. is lost.  

4. Set  the  flask aside un t i l  the  aqueous  and  ch loroform 
layers  separa te .  T r a n s f e r  the  aqueous  layer  to a glass-  
s toppered  10O-ml. volumetr ic  flask, u s i n g  a g lass  s iphon.  
The  aqueous  layer  m u s t  be t r a n s f e r r e d  as complete ly  as 
possible  wi thou t  inc lud ing  a n y  of the  ch loroform layer.  
l~ote  : W h e n  an  emuls ion  fo rms  due to the  presence  of 
soap in the  sample,  add  3 or 4 ml. of  glacial  acetic acid 
to b reak  the  emulsion.  

5. E x t r a c t  3 more  t imes  u s i ng  25, 25, and  20 ml. of  dis- 
t i l led wa te r  as descr ibed in D, 3 and  4. 

6. A d d  ch loroform to the  flask un t i l  t he  level of  the  chloro- 
f o rm  coincides wi th  the  100-ml. m a r k  on the  flask. U s i n g  
the  glass  s iphon,  t r a n s f e r  as m u c h  as  possible  of  the  
aqueous  l ayer  above the  ch loroform l aye r  to the  flask 
con t a in ing  the  aqueous  extracts .  The aqueous  ex t rac t s  
in  the  volumetr ic  flask are  saved for  the  de t e rmina t ion  
of  f ree  glycerol.  

7. S topper  the  flask t i g h t l y  and  mi x  tho rough ly  by  in- 
ver t ing .  

8. P i p e t  50 ml. of  periodic acid r eagen t  into a series of  
400-ml. beakers .  P r e p a r e  3 for  b lanks ,  a d d i n g  50 ml.  
of  ch loroform to two and  50 ml.  of  wa te r  to the  th i rd .  
The t i t r a t ions  of the  wa te r  and  ch loroform b l anks  a re  
used  as a check on the  chloroform,  see B, 6. 

9. P ipe t  50 ml.  of  ch loroform-sample  soln. into  a 400-ml. 
beaker  con ta in ing  50 ml.  of  periodic acid reagen t ,  and  
shake  gen t ly  to effect t h o r o u g h  mix ing .  Cover wi th  a 
wa tch  glass  and  allow to s t a n d  for  30 mi nu t e s  (see 
Note  1).  

10. A d d  20 ml.  of  K I  soln. mix  by  gent le  shak ing ,  allow to 
s t a n d  a t  leas t  1 minu te ,  bu t  never  more  t h a n  5 minu t e s  
before  t l t r a t l ng .  Do not  allow to s t a n d  in s t r o n g  sun-  
l ight .  

11. Add  100 m]. of  dist i l led wate r  and  t i t r a t e  wi th  0.1 N 
Na~S~O~ soln. Use  the  var iab le  speed electric s t i r r e r  to 
keep the  soln. t ho rough ly  mixed.  Cont inue  the  t i t r a t i on  
to the  d i sappea rance  of the  b rown  iodine color f r o m  
the  aqueous  layer.  A d d  2 ml. of  s ta rch  ind ica tor  soln. 
and  cont inue  the  t i t r a t i o n  to the  d i sappea rance  of  iodine 
f r o m  the  ch loroform layer  and  the  d i sappea rance  of  the  
blue lode-s ta rch  color f r o m  the  aqueous  layer.  Vigorous  
a g i t a t i o n  is essent ia l  fo r  complete  removal  of  iodine 
f r o m  the  ch loroform layer .  

12. Read  the  bu re t  to the  h u n d r e d t h  of a ml.  
13. The b lanks  are  hand led  exact ly  llke the  samples ,  E,  10 

and  ll. 
14. I f  t i t r a t i on  of sample  E,  12 is less t h a n  0.8 of the  t i t ra-  

t ion  of  the  b lank  E,  13, there  is no t  a sufficient excess 
of  periodic acid to assure  complete  react ion.  W h e n  th i s  
occurs,  r epea t  the  ana lys i s  u s i ng  smal le r  por t ions  (25, 
10, or  5 ml.  in E,  9) un t i l  the  t i t r a t i on  of the  sample  
is more  t h a n  0.8 of t h a t  of  the  blank.  W h e n  10 ml. (or  
less)  is required,  the  ana lys i s  should be repea ted  by  s t a r t -  
ing  a t  the  b e g i n n i n g  wi th  a smal le r  sample,  r e f e r r i ng  to 
E,  1 to find proper  a m o u n t  of  sample  to weigh.  

15. Fo r  the  bes t  resul ts  the  difference be tween the  t i t r a t i on  
o f  t he  b lank  D, 13 and  the  t i t r a t i on  of the  sample  should 

be more  t h a n  4 ml.  W h e n  less t h a n  4 ml., i t  is advisable  
to repea t  the  ana lys i s  beg inn ing  wi th  E,  1, and  u s i n g  
twice as  m u c h  sample.  I f  doubl ing  the  sample  size ex- 
ceeds 10 g., use  only 10 g. 

F. PROCEDURE FOR FB25]~ GLYCfEI%OL: 

1. Add  dis t i l led wate r  to combine  aqueous  ex t rac ts  f r o m  
monoglycer ide  tes t  E,  6 unt i l  volume is 100 ml. an d  mix  
thoroughly .  

2. Ana lyze  in same  m a n n e r  as prescr ibed fo r  monoglyeer-  
ides, E,  8 to E,  15 inclusive.  

G. CALCULA~IOI~ l~OR ~ONO~LYL'~E[I%II)ES: 

1. The fol lowing calcula t ions  a s sume  the monog]yeer ide  to 
be monos tea r in .  

(B - -  S) X N X 17.927 
Monoglycer ide,  % 

W 
B ~-  T i t r a t ion  of b lank  con ta in ing  50 m]. chloro- 

fo rm.  
S = Titration of sample. 
N ~ N o r m a l i t y  of Na2S~O3 soln. 
W ~ W e i g h t  of  sample ,  represen ted  by a l iquot  

p ipe ted  fo r  tes t ,  E,  9. 
17.927 ~ Mol. wt.  of  monos t ea r in  divided by  20. 

The monoglycer ide  m a y  be ca lcula ted  to some monoes te r  
o ther  t h a n  monos t ea r i n  by  d iv id ing  the  molecular  we igh t  
of  the  monoglyeer lde  by  20 and  s u b s t i t u t i n g  th i s  value  
for  17.927 in the  f o r m u l a  above. 
I f  the  molecular  we igh t  of  the  monoglycer ide  is no t  
known,  proceed as fo l lows:  
a)  Sepa ra te  the  f a t  acids  as descr ibed in A.O.O.S. Method  

Cd 6-38. 
b)  De te rmine  the  acid n u m b e r  of  the  f a t  acids  as di- 

rected in  A.O.C.S. Method  14-42. 
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c) Average  reel. wt.  of  f a t  a c i d s - - - -  - - M .  
acid no. 

d)  Mol. wt.  of  monoglycer ide  ~ (M + 92.09) - -  18.02. 

I:[. CALOULATIOIqS I~01% GLYCrE~OL : 

( B - - S )  X N X  2.30 
Free  glycerol, % = 

W 

B ---- T i t r a t i on  of b lank  con ta in ing  50 ml. of  water .  
S = T i t r a t i on  of sample.  
N ~ N o r m a l i t y  of  Na2S~O3 soln. 
W - - - - W e i g h t  of  sample  represen ted  by  al iquot  t aken  

for  tes t .  
2.302 = Mol. wt.  of  glycerol  divided by 40. 

I. No,r~s : 

1. Samples  m a y  be allowed to s t a n d  11/~ hours  a t  room tem- 
p e r a t u r e  be fore  t i t r a t i ng ,  b u t  never  longer .  

2. Cork s t o p p e r s  ~ ,us t  n e v e r  be used  where  per iod ic  ac id  
can come i n  con tac t  w i t h  t h e m .  

Summary 
A modified and improved method for the determi- 

nation of monoglyceride by the periodic acid method 
has been presented as well as a method for free glyc- 
erol in fat ty products. The advantages of the method 
for monoglyceride are 1. eliminates danger of sec- 
ondary reactions due to elevated temperatures, 2. 
eliminates the need of shaking to effect good contact 
and complete reaction between sample and reagent, 
and 3. makes removal of free glycerol from the sam- 
ple easier. 
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