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means  fo r  c o n t i n u a l l y  con t ro l l i ng  the va r i ab les  of 
t ime, t e m p e r a t u r e ,  and  r eagen t  on a scientific, pre- 
d ic table  basis. B y  u t i l i z ing  the phase d i a g r a m  as a 
guide  fo r  the cor rec t  condi t ions  and e m p l o y i n g  a 
cont inuous  process des igned to m a i n t a i n  these  con- 
dit ions,  i t  is a lways  possible to obta in  h igh  yield 
re f in ing  resul ts  on c rude  coconut  oil. 
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Estimation of Unsaturation of Fats and Oils, 
Using Hypochlorous Acid 
R. BASU ROY CHOUDHURY, Research Associate, Iowa Engineering Experiment Station, 
Iowa State University of Science and Technology, Ames, Iowa 

H 
YPOCHLOROUS ACID has bee,~ successfu l ly  employed  
by M u k h e r j e e  (1) an(l (~ l o u d h u r y  and  Mukher -  
jee (2) fo r  the de t e rmina t i on  of u n s a t u r a t i o n  of 

oils con t a in ing  both l m n c o u j u g a t c d  and con juga t ed  
unsa tu ra t i on .  One of th(, diffi(.ulties ill the  or ig ina l  
method  proposed by the above workers  is the p repa ra -  
t ion of the hypoch lo rous  acid reagcnt .  This  is usua l ly  
dolle by pass ing  a s t ream of washed (,hh)rine t h r o u g h  
a 4N solu t ion  of sodium hy(h'oxi(h,, m a i n t a i n i n g  a 
t en l l )e ra ture  below 1()~ then dilutil~g to 0.1N. It, is 
a l i t t le  difficult  fo r  o r d i n a r y  commerc ia l  l abora to r ies  
to p r epa re  the above reagent .  

It has been r ecen t l y  f (mnd by the present  worke r  
t h a t  commerc ia l  b leach ing  solut ions  sold in g roce ry  
stores, such as Clorox,  serve v e r y  sa t i s f ac to r i ly  as a 
r e a gen t  in the d e t e r m i n a t i o n  of the u n s a t u r a t i o n  of 
oils. W h e n  Clorox  is acidif ied with  acetic acid, hypo-  
chlorous acid  is l ibera ted ,  which adds  on to the double  
bonds q u a n t i t a t i v e l y .  The o ther  substances p re sen t  in 
Clorox  do not  in t e r f e re .  B y  us ing  Clorox,  the most  
difficult  s tep  in the  hypoch lo rous  acid me thod  fo r  the 
d e t e r m i n a t i o n  of u n s a t u r a t i o n  of oils can be elimi- 
na ted .  The  p resen t  me thod  is much easier  t han  the 
W i j s  method,  and  it  is bel ieved tha t  i t  is p a r t i c u l a r l y  
sui table  for  comnlerc ia l  and i ndus t r i a l  labora tor ies .  

Experimental 
A. Fats and Oils Containing Nonconjugated 

Unsaturation 

Reagents 
Clorox (or similar commercial bleaching agent); Clorox 

which was found to be 1.5N was diluted to 0.1N 
Potassium iodide---15% solution 
Sodium thiosulfate--0.11~ solution 
Starch indicator--l% solution 

Procedure 
Weigh 0.1-0.2 g. of oil into a 500-ml. glass-stoppered bot- 
tle and add 10 ml. of glacial acetic acid. Shake well to 
dissolve the oil, or disperse it thoroughly in the acid and 
add 25 ml. of 0.1N Clorox solution. Shake well again, 
and allow to stand for 10 mln. at room temperature. Add 
20 ml. of 15% potassium iodide solution, and after 1 
min. titrate the liberated iodine in the usual manner, 
using 0.1N starch as an indicator. Prepare a blank 
simultaneously, containing no oil. 

C a l c u l a t i o n  

(ml .  b l a n k - m l ,  s a m p l e )  X 0.127 • nor-  
m a l i t y  o f  t h i o s a l f a t e  

I o d i n e  v a l u e  -- 
wt .  of  s n m p l e  

T h e  iod ine  v a l u e s  o f  the  f o l l o w i n g  oils we re  d e t e r m i n e d  
t)y W i j s  m e t h o d ,  b y  u s i n g  p u r e  hy l )och lo rous  ac id  a n d  
also b y  u s i n g  Clorox.  T h e  r e su l t s  a r e  shown in T a h l c  I .  
I t  is seen t h a t  the  Clorox m e t h o d  a g r e e s  v e r y  well wi th  
t h e  W i j s  m e t h o d ,  also wi th  the  o r i g i n a l  h y p o c h l o r o u s  
ac id  m e t h o d .  

TABLE 1 
Iodine Numbers of Some Oils by Different Procedures 

Oil used 

Cottonseed .................. 
Soybean ...................... 
Peanut  ........................ 
Sesame . . . . . . . . . . . . . . . . . . . . . . . .  
Corn ........................... 
Linseed ....................... 
Beef t,allow. ................ 
Lard ........................... 

wi,is 
method 

108.8 
129.5 

93.2 
110.9 
120.7 
180.5 

42.8 
65.2 

Iodine number 

Pure  
H e  C1 

108.5 
129.2 

92.8 
111.2 
1 2 0 . 8  
181.0 

43.1 
65.1 

Clorox 

108.7 
129.3 

93.0 
110.9 
120.5 
180.5 

43.0 
65.2 

B. Fats and Oils Containing Conjugated 
Unsaturation 

Reagents 
Clorox solution made to a 0.3N strength 
Mercuric acetate, 2.5% in glacial acetic acid 
Other reagents as above 

Procedure 
Weigh 0.1-0.2 g. of oil or fat into a 500-ml. glass-stop- 
pered bottle, and add 10 ml. of a 2.5% solution of mer- 
curic acetate in glacial acetic acid. Shake well to disperse 
the oil thoroughly. Add 25 ml. of 0.3N Clorox solution, 
and shake well again. Allow to stand for 1 hr. at ap- 
proximately 20~ Add potassium iodide and titrate as 
above, running a blank simultaneously. 

Calculation 
As above. 
The iodine number of tung oil was determined by the 
following methods, as shown in Table II. The result by 
the Clorox method, also by the hypochlorous acid method, 
agrees fairly well with the catalytic hydrogenation pro- 
cedure (3) and is comparable with the other accepted 
methods for tile determination of total unsaturation of 
tung oil. The results are shown in Table II. 
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TABLE I I  
Iodine Number of Tung Oil by Various Procedures 

l~Iethod Iodine number 

W i j s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 1 6 2 . 0  
W o b u r n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [ 2 3 9 . 8  
B e n h a m - K l e e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 2 4 9 . 3  
P l a n k - P a c k - G o l d b l a t t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  / 2 4 1 . 8  
ttypochlorous acid ........................................ / 242.1 
Clorox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 2 4 1 . 9  
Catalytic hydrogenation .............................. I 241.6 

T A B L E  III 

I o d i n e  N u m b e r  of  F a t t y  A c i d s  w i t h  C o n j u g a t e d  D o u b l e  B o n d s  

hite•,:• 
~ H y d r o -  

A c i d  T el- t i e  C1 Clorox genation 
. . . . . . . .  m e t h o d  

B e t a - e l e o s t e a r i c a c i d  . . . . . . . . . . . . . . .  I 2 7 3 . 8  I 2 7 3 . 7  / 2 7 3 . 5  I 2 7 2 . 3  
9 : 1 0 ,  l l : 1 2 L i n o i e i c a c i d  . . . . . .  / 1 8 1 . 0 3  I 1 8 1 . 3  ] 1 8 1 . 6  / 1 8 1 . 6  

The iodine numbers  of fl-eleos~earie acid and isomerized 
9:10, 11:12 linoleic acid were determined by the hydro- 
genat ion method, by the hypochlorous acid nlethod, and 

by using Glorox. fl-Eleostearic acid was prepared  by  the 
method os Thomas  et at. (4) ,  and linoleic acid was isom- 
erized with 7.5% K O I t  in glycerine by heat ing in a 
constant  tempera ture  isomerization ba th  at 180~ for  1 
hr. The isomerized acid was extracted with ether f rom 
the acidified reaction product,  the ethereal layer  was 
washed and dried, the solvent was evaporated off in a 
current  of nitrogen, and the iodine number  was deter- 
mined by  the above-mentioned method. Results are shown 
in Table I I I .  
The results indicate tha t  the present  method of us ing  
Clorox for  the determinat ion of unsa tu ra t ion  of f a t s  
and oils is a very sa t i s fac tory  one. 
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�9 F a t s  and  O i l s  
DEHYDRATION OP CASTOR Oil, W I T I I  CATAI,YSTS CONTAINING 
MORE REACTIVE GROUPS. V. A. Savaf and K. K. Dole (Fergus-  
son Coll., Poona) .  Indian, J .  App l .  Chem. 22, 1-5 (1959). 
The rate of dellydratiou ef castor oil increases with the number  
of acidic groups in the catalyst,  the order of i~mrease, l ie | l i t :  
benzene-, phenol-, and naph tha lene-monosu l fon ie~d i su l fon ie~  
t r i su l fon ie~he te ropoly  acids. A tower temperature  of dehydra- 
t ion (200-230 ~ and a reduction of side reactions occurred 
with increase in reactive gi'oups. The introduction of hydroxyl 
in 1,3,5-benzenetrisulfonic acid niitigqted hydrolysis and de- 
composition of the oil, while the naphthalene nucleus decreased 
the activity of the catalyst.  Of the three heteropoly ac ids  stud- 
ied, phosphomolybdic was the least active. (C. A. 54, 1897) 

t ' [EAT TKANSFEK IN l l 0 T  0"AT CO0I(ING. H. L. S n l i t b ,  ,] r .  ( l l o r a e e  

L. Slnith, Jr . ,  inc., I~ichmon(l, Va.) .  Food Teeh. 14, 84 8 
(1960). An indirect nlethod of hot fa t  cooking substant ial ly 
reduces heat damage to the cooking fa t  and rate of increase 
(If free fa t ty  acids. I t  also offers precise temperature  control, 
fuel saviilgs, safety,  and comfort .  Where nlore thnll one cooker 
is required in the same plant, one heat generator  can be used 
to supply its inally cookers as may lie needed and eaeh cooker 
can be operated tit its own temperqtuve. 

ESSENTIAL ) 'ATTY ACII) RETENTION IN PLOUg TREATMENT, J . B .  

M. Coppock, N. W. R. Daniels, and P. W. Russell Egg i t t  (Spil- 
lers Ltd.  Technological Researe:h Sta., Cambridge) .  Chem. ~" 
Ind.  1950, 17-8. Normal tret t tments of flour with chh)vine 
dioxide alone or containing up to 30%e chlorine (3.5 g. per 
sack) have no effect on the esseutial f a t ty  acid content of the 
flour. At  the higher  levels (35.0 g. per sack) of chlorine di- 
oxide t reatment ,  a l though little change was observed in the 
essential f a t ty  acid content of f reshly t reated flour, consider- 
able destnlct ion of t~ll nnsa tn ra ted  fa t ty  acid was found in the 
aged flour. High  levels of chlorine t rea tment  (175 g. per sack) 
caused some essential f a t t y  acid destruct ion "tad may produce 
diehlorostearic acid. 

laACTONES t~OICMED DUP~ING THE O,XIDATION O,P PARAFFIN. N .  I .  

Ladyzhnikova and T. I. Sudarikova. Maslobo~no-Zhirovaya 
Prom. 25(7) ,  39-40 (1959). The lactones in the synthetic 
f a t ty  acids f rom oxidized paraffin fract ion,  boiling at 360-460 ~ 
were determined. Frac t ional  distillation of the lactone concen- 
t rate  yielded two fract ions,  one contains 7-1aetone 91% and 
fl-lactone 8%, the other mostly 7-1actone. (C..4.  54, 1281) 

REACTION FOR, DETECTION 0 F  PURE COMP0,NENTS IN NATURAL 
OLIVE elL. E. Sinodinos and Zis. E. Konstans .  Prak t .  Akad .  
A t h e n o n  32, 493-503 (1957) (in Greek).  Color reactions for  

olive seeds, kernels, and relined ()live oils are described. (C. A. 
54, 771 ) 

PI[Y~qICAL 'I'ENTH I~'(}1/, EVAI,U/i.TIN(I T | [ E  CONSIN'| 'ENCY O*F MAlt- 
GARINES. M. Naudet  and E. SHull)ue (Lab.  natl. mati~res 
grasses,  Marseilles, France) .  Grassas y aceites (Seville, Spain)  
10, 20-3 (1959). Rheoh)gical tests of margar ines  are evalu- 
ated for  reproducibili ty and correlation with ease of st)reading. 
The tests (microla}m~tratioll, coup penetration,  extrusion, and 
resistance to cut t ing)  show good reproducibility.  Extrus ion is 
considered best for  ewlhl.~tion of ease of spreading.  (C. A. 54, 
77l)  

U S E  0~' GAS (~HR0~MAqX)GaAP]IY AND ~IASS SPECTI~OSCOPY IN THE 
ANALYSIS OF TttF~ IOATTY :\CII)S }'/)~3NI) IN BU'I~r~_5I~ AND MAttOA- 
RINE. B. Hnllgren, S. Stenhagen,  and R. Ryhage (Univ. GSte- 
borg, Swed.).  A e t a  Chem. S tand .  12, 1351 (1958). Al though 
under stan(lardized operational conditions in gas chromatog- 
raphy the retention volume or retentiml time is characterist ic 
of a certain component, whcn invest igat ing mixtures of several 
components  it is necessary to use addit ional identitieation meth- 
ods. By collecting f ract ious  craning froIn the gas chromatog- 
raphy  eohnnns and |(legit | tying their components  by mass spec- 
t rometry,  complex alixtures (if f a t ty  acids present  in bu t te r  and 
margar ine  ('alJ be a|mlyzed. ((/. A. 54, 770) 

STEROL PROM THE SEEDS OF I)SOR.ALE// C0nYLIFOLIA.  H. N. 
Khas tg l r ,  P. (I. l)att'~ (lupta,, aml P. Sengupta  (Eas t  India  
Pharnl .  Works  l,td., Cuh 'u t ta ) .  Ind ian  J .  Appl .  Chem. 22, 
35-6 (1959). From the seed fa t  of l ' soralea eor:qlifolia a crys- 
talline stere[ identified as s t igumsterol  has been isolated. The 
s te ro l ' s  identity was r, onlirmed by conversion to the acetate 
and benzoate. (C. A. 54, 928) 

APPLICATION (}~' CA['ILI,.~.Ity ANALYSIS 'IX), THE ST1H)Y OP OLIVE 
AND OTHE]~ VI~XHUPABLE OILS. S .  S e r v e n t  Martinez (Escuele Olei- 
culture, Barcehm:~). Grasas y aceiles (Seville, Spain)  10, 14-9 
(1959). Size of drops of alkaline solutions when allowed to run 
into benzene solution of vegetalde oils is (lependent upon the 
composit ion of the oils. The method can detect the t)resence of 
a small amount  of ore; oil in the presence of a large amount  
of anot]ler. (C. A. 54, 908) 

A NEW PICOCEDIIICE FOR SEPARATING /~-LIN01LE1C ACID FROM OTHER 
UNSATUI~ATED FATTY ACIDS. Chinese Academy of Medicine, 
Shanghai  F i r s t  Medical College. H n a  Hsiieh Shih  Chieh 1959, 
286-7. The te t rabromide of /4-1inoleie acid is separated f rom 
the dibromide of oleic in a mixture  by evaporat ing the solvent, 
petrolemn ether, and crystallizing at  5-8 ~ The brominated 
fl-linoleie acid is recrystallized in 95% ethanol, resul t ing in 
colorless, lus t rous crystals, melt ing at 54-7 ~ (C. A. 54, 928) 


