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TABLE II 
Flavor Tests of Simulated Soybean, Soybean, 

and Cottonseed Oils 

Oil 

S~.mulated Soybean ............................. 
Soybean .............................................. 

Cottonseed .......................................... 
Soybean .......................... ; ................... 

Cottonseed .......................................... 
Simulated Soybean ............................. 

Light Exposure 

0.5 hr. 1 hr. 

8.5 5.4 
5.3 3.6 

8.2 7.8 
5.4 4.6 

8.2 8.2 
4.8 5.0 

Heat  
Treatment 

lhr. 

7.0 
3.8 

7.7 
4.5 

7.5 
4.0 

be tween  the flavor s tabi l i t ies  8 of cot tonseed oil a n d  
soybean  oil. Ac tua l ly ,  as shown in  Table  I I ,  there  is 
a m a r k e d  difference. Poss ib ly  th is  a p p a r e n t  discrep- 
a n c y  is due to the fac t  t ha t  there is no s t a n d a r d  basis  
of compar i son  be tween  the var ious  pa i r s  examined,  
i.e., the second sample  of. a n y  g iven  p a i r  is j u d g e d  
solely on the basis  of the va lue  ass igned to the first. 
To obvia te  this  lack of a s t a n d a r d  of reference  a l l  
possible pa i r s  of the three  oils had  to be tested. F r o m  
the i n f o r m a t i o n  in  Tab le  I I  the oils m a y  be a r r a n g e d  
in  the  fo l lowing o rder  of decreas ing flavor s t a b i l i t y :  
cot tonseed 2> s imula t ed  soybean  > soybean.  

The flavor pane l  u n a n i m o u s l y  agreed  t h a t  the fla- 
vors p roduced  b y  hea t  a n d  l igh t  t r e a t m e n t  of the 
s imu la t ed  oil were d i s t inc t ly  d i f ferent  f rom those 
a p p e a r i n g  in  soybean  oil u n d e r  the same condi t ions.  
The flavors were difficult to describe, b u t  grassy,  hay-  
like, a n d  other  flavors typ ica l  of rever ted  soybean  oil 
were absent .  D r y i n g  a n d  pe rs i s t en t  a f te r tas tes  evi- 
den t  i n  the soybean  oil were sometimes encoun te r ed  
in  the  s imula t ed  oil. 

The effect of tocopherol  on the flavor qua l i t y  a n d  
s t ab i l i t y  of the s imu la t ed  soybean oil was nex t  in= 
vest igated.  Refined soybean  oil is r epor ted  (17) to 
con ta in  0.02% of a-tocopherol a n d  0.10% of 7-toco- 
pheroh  A sample of the s imula t ed  oil c o n t a i n i n g  these 
concen t ra t ions  of added  ~- a n d  7-tocopherol  was ex- 
posed to the G-E l amp  for  one hou r  and  compared  
to a s imi la r  sample  of the s imula ted  oil c o n t a i n i n g  no 
added  an t iox idan t .  The flavor scores were 7.5 for  the 

SA clistination is made in this paper between the terms flavor stability 
and flavor reversion. The latter is applied only to the characteristic taste 
and flavor of light and heat-treated soybean oil. The former is used in 
s broader sense to designate the relative flavor qualities among the sev- 
eral oils examined. 

fo rmer  sample  a n d  5.5 for  the  la t ter .  Despi te  th is  
i m p r o v e m e n t  in  flavor s tab i l i ty ,  the tocopherol  d id  no t  
appea r  to change the q u a l i t y  of the flavor a n d  no 
revers ion effects were a p p a r e n t .  This  was also f o u n d  
to be the case when  a sample  of the s imula t ed  oil con- 
t a i n i n g  0.10% of a- toeopherol  was shelf-s tored i n  l igh t  
at room t e m p e r a t u r e  for  n i n e  days. 

Conclus ions  f rom organolep t ie  observat ions  have to 
be d r a w n  wi th  cons iderable  caut ion.  They  are no 
more rel iable,  in  the u l t i m a t e  sense, t h a n  are the 
organs  of taste a n d  smell  of the i n d i v i d u a l  member s  
of the flavor panel .  Thus  f a r  the resul ts  would  t e n d  
to ind ica te  t ha t  the o r d i n a r y  f a t t y  acid cons t i tuen t s  
of soybean  oil are  no t  e n t i r e l y  responsib le  for  the 
flavor character is t ics  of r eve r t ed  soybean oil. Like- 
wise, the hypothesis  t h a t  l ino lenic  acid is the sole 
causat ive  agen t  does no t  a p p e a r  l ikely a l though  i t  is 
possible tha t  this  acid con t r i bu t e s  to the flavor ins ta-  
b i l i t y  of soybean  oil, p a r t i c u l a r l y  to the pers i s tency  
a n d  d r y i n g  effects of the r eve r t ed  oil. 

S u m m a r y  

A s imula ted  soybean  oil has been synthes ized  f rom 
pur i f ied  f a t t y  acids. The flavor character is t ics  of the 
oil a f t e r  heat  a n d  l igh t  t r e a t m e n t  are descr ibed a n d  
compared  to those of soybean  a n d  cottonseed oils. 
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Report of Seed and Meal Analys i s  Committee  
May, 1946 

T H E  Seed a n d  Meal Ana lys i s  Commit tee  has u n d e r  
s t u d y  the methods  of analys is  of cottonseed, pea- 
nu ts ,  t u n g  f r u i t  a n d  the i r  meals, a n d  of soyflour. 

The S u b c o m m i t t e e  for  Cottonseed a n d  Cot tonseed 
Meal repor t s  as fol lows:  

In considering the problem of reexamining the methods 
of the A.O.C.S. for moisture in cottonseed and c o t t o n s e e d  
products it was felt that fundamental data on weight 
losses under varying conditions of type of oven ,  t e m p e r a -  
t ure ,  time, and sample preparation should be obtained. 
Through the generous cooperation of the Southern Re- 
gional Research Laboratory a thorough program of in- 
v e s t i g a t i o n  was undertaken, following the pattern used in 
"Determination of Moisture in Peanut Kernels," Hoff- 
pauir, Oil & Soap, November, 1945. The materials used 
were whole and crimped cottonseed, fumed ground c o t t o n -  
s eed ,  w h o l e  and  ground cottonseed meats, and c o t t o n s e e d  
m e a l .  As this work by Hoffpauir and Petty has been 
published in Oil & Soap, November, 1946, the results will 
n o t  b e  fully reviewed here. It  is a valuable addition to the 
literature on this subject. 

The weight loss curves indicated that (1) the drying of 
whole seed 12-16 hours (overnight) is most reliable a n d  
that (2) drying crimped seed 5 hours at 101°C. gave re- 
sults several tenths per cent lower. (3) Whole s e e d  d r i e d  
2½ hours at 130°C. gave results in close agreement with 
overnight at 1Ol°C. (4) Fumed ground seed showed a 
small continued weight loss beyond the official d r y i n g  
period of 2 hours at 101°C. (5) Cottonseed meal showed a 
very small weight loss between two and three hours' drying 
at 101°G. 

The committee undertook collaborative work, under rou- 
tine conditions, on the above materials at, and with s o m e  
modifications of, the drying periods named. Within the  
limits chosen, the variations were in general a g r e e m e n t  
with the weight loss curves of Hoffpauir and Petty. S e e  
Table I. 

On the basis of these data the majority of the c o m m i t t e e  
agree that : 
1. Drying whole cottonseed 12-16 hours (overnight) a t  

101°C. is justified as the official method for moisture. 
2. The procedure of drying crimped seed 5 hours at 101°C. 

should be removed from official methods as low r e s u l t s  
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TABLE I. 

Moisture in Cottonseed and  P roduc t s  Under  Var ia t ions  of D r y i n g  Time and  Tempera tu re  

Hoffpaui r  (From Curves)  
Cox ................................. 
Haire .................................. 
MeIsaac  .......................... 
Pope ..................... 
~ ] ~ . . . ° o , o  . . . . . . . . . . . . . . . . .  
Wilkins ........ 

Avg. of 5 ........................ 

Avg. of 6 

Avg. of 7 

Whole Seed Crimped Seed Cottonseed Meal 

16 hr.  1 hr .  2 hr .  3 hr .  1 hr .  5 hr .  8 hr .  
1Ol°C. 13O°C. 130°C. 130°C. 130°C. 101°C.  101°C. 

7.5 8.2 
12.13 
13.57G 
11.67 
(9.40)  
13..79~ 
12.98 

11.35 

11.72 

11.39 

(8.43) 
10,76 

8.1 
11.62 
13.30 
11.42 
(8 .65)  
11.62 
12:7ff 

11.09 

11.46 

8.3 
12.20 

11.80 
(6.95)  
11.82 
13:1)6 

11.44 

8.1 
11.52 
13.17 
11.40 
(9.53)  
11.86 
I 2 " . ~  

11.12 

11.46 

11.19 

7.7 
11.68 
13.03 
11.36 
(9.47)  
11.36 
1~.4j8 

10.93 

11.28 

11.02 

7.9 
11.84 
13.25 
11.64 
(9.49) 
11.62 

11.20 

11.54 

11.25 

2 hr .  3 hr .  
101°C.  1Ol°C. 

5.75 5.8 
8.12 8.17 
7.15 7.03G 
7.34 7.39 
8.25 8.36 
7.64 7.66 

7.17 7.20 

Note: Each  resul t  above except l~hose f rom weight  loss curves is the average of to 5 determinat ions.  Each  collaborator fu rn i shed  his own samples. 
Ovens used were  forced draf t ,  Freas ,  Despatch, or DeKhot lnsky  except two results by glycerine jacketed oven indicated by " G " .  
Results  in parentheses indicate determinat ions  repor ted  in this line were on two different lots of seed. 

4. 

5. 

w e r e  o b t a i n e d  e v e n  w h e n  t h e  d r y i n g  p e r i o d  w a s  e x t e n d e d  
t o  8 h o u r s .  
T h e r e  is  n e e d  f o r  a q u i c k e r  m e t h o d  t h a n  ( 1 )  a b o v e  f o r  
e m e r g e n c i e s .  D r y i n g  w h o l e  s eed  21/~ h o u r s  a t  1 3 0 ° C .  
a p p e a r s  t o  g i v e  r e s u l t s  i n  c lo se  a g r e e m e n t  w i t h  ( 1 ) .  
F u r t h e r  w o r k  s h o u l d  b e  d o n e  t o w a r d  j u s t i f y i n g  t h i s  
p r o c e d u r e  a s  a n  o p t i o n a l  of f ic ia l  m e t h o d  f o r  m o i s t u r e  i n  
c o t t o n s e e d .  
N o  c h a n g e  i n  t h e  2 - h o u r  d r y i n g  p e r i o d  f o r  f u m e d  g r o u n d  
c o t t o n s e e d  i s  i n d i c a t e d .  
T h e r e  a p p e a r s  t o  b e  n o  s u b s t a n t i a l  r e a s o n  f o r  t h e  p r e s -  
e n t  d i f f e r e n c e  i n  d r y i n g  p e r i o d s  o f  2 h o u r s  f o r  f u m e d  
g r o u n d  s e e d  a n d  3 h o u r s  f o r  c o t t o n s e e d  m e a l .  T h e  
w e i g h t  los s  c u r v e s  a n d  t h e  c o l l a b o r a t i v e  w o r k  s h o w e d  
a n e g l i g i b l e  i n c r e a s e  i n  loss  d u r i n g  t h e  t h i r d  h o u r  o f  
d r y i n g .  I t  i s  r e c o m m e n d e d  t h a t  t h e  d r y i n g  p e r i o d s  b e  
m a d e  u n i f o r m  f o r  t h e  t w o  m a t e r i a l s ,  viz . ,  2 h o u r s  a t  

1 0 1 ° g "  C. H .  C o x  R . C .  P o P E  
RUSSF~L R. HAIRE O.C. WILKINS 
C. L .  H o r ~ P A U m  T . L .  RET'I~E~, chairman. 
D. P. MaIsAAO 

The report and recommendations of the Subcom- 
mittee have been unanimously approved by the Seed 
and Meal Analysis Committee, with the exception that 
one member is of the opinion that further work should 
be done on the determination of moisture in cottonseed 
meal. Hence, it is recommended that (1) the method 
for determining moisture in whole cottonseed" specify- 
ing crimping and drying for 5 hours at 101°C. be 
removed from the official methods and (2) the drying 
period at 101°C. for the determination of moisture in 
cottonseed meal be reduced from 3 to 2 hours. 

]~. C. AINSLIE 

C. H .  C o x  

E .  B .  F rmY~R 

J .  W .  HAYWARD 

T.  G. L A W  

V.  C. M E H L F ~ B A C ~ B  

R .  S.  M o K I N W g Y  

R .  T.  MrLN'ER 

T.  C. P O ' ~ S  

T. L .  RZTT(]ER 

S. O.  S O l m N S ~  

T. H. H o v P ~ ,  chairman. 

The R o l e  of Var ious  Subs tances  in Stabi l iz ing 
A n i m a l  Tissues*  

G. 0 .  BURR, 1 W. 0 .  L U N D B E R G ,  2 and J. R. C H I P A U L T  2 
F r o m  the D iv i s ion  o f  P h y s i o l o g i c a l  Chemistry,  U n i v e r s i t y  of  Minnesota  

Minneapol i s ,  Minnesota  

T WO factors known to affect the stability of fats 
are (a) their fat ty acid composition and (b) the 
presence of antioxidants or pro-oxidants. 

Lea (1,2) has shown that the inclusion of cod-liver 
oil in the food of hogs results in an increased sus- 
ceptibility of the body fats to oxidation (Figure 1). 
To explain this he assumed that the very highly un- 
saturated fat ty acids, normally present in traces in 
pig fat, were increased in amount when the fish oil 
was fed. The effects were so striking that he sug- 
gested that it would be highly desirable to feed A and 
D concentrates and avoid the introduction of the un- 
saturated fish oil acids into the body fat. 

He also suggested that in addition to changing the 
fa t ty  acid composition of the body fat the diet might 
also affect its antioxidant content. In 1942 Overman 
(3) attempted to change the keeping time of the body 
fat of rats by feeding ascorbic acid and hydroquinone 
but found no definite improvement in stability. 

In the laboratory at the University of Minnesota 

* Presented  a t  the Conference on Problems Related to F a t  Deter iora-  
tion in Foods, u n d e r  the  auspices of Committee of Food Research,  Re- 
search a n d  Development Branch ,  Mil i tary P l a n n i n g  Division. Office of 
the Quartermaster General, Washington,  D. C., in June,  1945.  

1 P resen t  address :  Exper iment  Station, H S P A ,  Honolulu,  I .  H .  
2 Present address: The Hormel  Inst i tute ,  Austin, Minn. 

(4, 5, 6) several groups of young albino rats were put 
on different diets and kept for 30 to 150 days, killed, 
and the rendered abdominal fat tested for stability by 
measuring the increase in peroxide value at 63 ° C. 
or the oxygen absorption in Warburg flasks at 100 ° 
C. The results, some of which are shown in Figures 
2-7, give clear evidence of the following effects on the 
keeping quality of body fats of rats: 

1. Common mixed diets differ greatly in this regard. 
2. The Minnesota stock diet was not improved by 

addition of food said to be rich in antioxidants. 
3. Protein level was not important. 
4. The type of fat in a purified diet is very impor- 

tant, butterfat being much more effective than lard. 
Fresh lard is much better than rancid lard but rancid 
lard does not introduce pro-oxidants or greatly reduce 
the antioxidants in a period of four weeks. 

5. The feeding of tocopherols to v i t a m i n  E - f r ee  
rats greatly improves the stability of the body fat 
whereas hydroquinone and wheat germ oil actually 
have deleterious effects. 

6. The effect of tocopherol is so uniform that the 
length of induction period may be used as a method 
of estimation of the amount of tocopherol in the body 
fat. 


