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Relationship of Peroxide Value and Thiobarbituric Acid
Value to Development of Undesirable Flavor

Characteristics in Fats*
W. D. POHLE, R. L. G R E G O R Y and B. V A N GIESSEN, Research and Development Center,
Swift & Company, Chicago, Illinois

Abstract
The peroxide va lue and thiobarbituric acid

~v'alue were compared with the flavor score fo r
a series of different types o f f a t s , with and with-
out a d d e d monoglyeeride and with and wi thout
different stabilizers. The data indicated that the
flavor score cannot be estimated fo r a n y given
fat from ei the r the peroxide va lue or the thio-
barbituric acid value. Ei ther can be used to fol-
low the development of off flavors in a given p r o d -
uct o r formulat ion but the relat ive level may
vary from product to product.

Introduction

T HE PEROXIDE VALUE (PV) and the thiobarbiturie
acid (TBA) value are frequent ly employed to

fol low changes in qual i ty of fats o r shortenings dur-
ing storage and a t times they are used to indicate the
qual i ty of such products a f te r be ing held u n d e r a n
unknown storage condition. The qual i ty to be evalu-
ated is usually flavor. While flavor and P V o r TBA
values correlate well in many experiments repor ted
in l i terature , the inabil i ty o f a given P V o r TBA
value to indicate a given degree of off-flavor has made
more exact knowledge of this relationship in fats
and shortenings desirable. To obtain information on
the relationship between P V or TBA values and the
flavor o f f a t s , oils and shortenings, a series of tests
was undertaken with different types of f a t s , with and
wi thout added monoglyceride and with and wi thout
different antioxidants.

Experiment and Results
The peroxide va lue was determined by the Of-

fleial AOCS Method (1) a n d the TBA value by a
modification made in this laboratory o f a procedure
published by E. W . Turne r e t al. (2). The organo-
leptic evaluation was made b y a p a n e l o f 6 to 8 judges
and scored as given below.

S c o r e V l a v o r

1 N o n e
2 , Q u e s t i o n a b l e
3 , B a r e l y d e t e c t a b l e
4 . _ S l i g h t
5 M o d e r a t e
6 S t r o n g
7 E x t r a s t r o n g

The reliability of P V and TBA values to indicate
flavor qual i ty depends on how well a specific va lue
corresponds to a given f lavor or flavor score as de-
termined by a t ra ined p a n e l of judges. The ingredi-
ents used in prepar ing samples and the t rea tment
combinations are indicated below.

1 P r e s e n t e d a t t h e A O C S M e e t i n g i n M i n n e a p o l i s , 1 9 6 3 .
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~/~ono-
C o d e T y p e g l v c -

e r l d e

L-1 L a r d N o n e
L-2 L a r d N o n e
L-3 L a r d N o n e
L-4~ L a r d N o n e
L - 5 L a r d N o n e
L-6 L a r d 5 %
L-7 L a r d 5 %
L - 8 L a r d 5 %
L - 9 L a r d 5 %
L - 1 0 L a r d 5c/r

0 . 0 1 % A n t i ,

B H A , [ 0 . 0 1 %
B I { A ,
o.o1%
p r o p y l

_ _ g a l l a t e

~ i o x i d a n t

o.o1%
B M A ,

0 . 0 0 2 5 %
N D G A

0 , 0 1 %
B I I A

X

X

Samples with the same combination of monoglyc-
erides and antioxidants were prepared using hydro-
genated vegetable oil [V 1 to 10) and tallow (T 1 to
10).

The samples were analyzed a n d scored fo r flavor
when prepared and af te r selected intervals of storage
a t 140P and storage a t 85F. This p a p e r will deal
only with the PV, TBA value and flavor scores. The
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FIG. 1 . Relat ionship between flavor score vs . P V and flavor
score vs. T B A without r e g a r d to formulation.
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:Fro . 2 . A p p r o x r e l a t i o n s h i p b e t w e e n f l a v o r s c o r e v s . P V a n d
f l a v o r s c o r e v s . T B A v a l u e a f t e r g r o u p i n g f o r m u l a t i o n s t h a t h a d
s i m i l a r c h a r a c t e r i s t i c s .

changes with time will be t a k e n up in another paper.
A typical plot of flavor score vs. PV and TBA

value is g iven in F i g u r e 1. The plot is made without
r ega rd t o whether the values were obtained from san>
pies of lard and hydrogenated vegetable oil before
and a f t e r selected intervals of storage at 140 and 85F.
The distribution of the points shows d e a r l y that a
P V or a TBA v a h l e cannot be relied upon t o indicate

the flavor quality of a fat or shortening of unknown
history.

S ince the P V and TBA v a l u e have been used t o
follow the development of off flavor, the data was
examined t o see whether the samples could be placed
in groups with respect t o the relationship between
P V and flavor, and TBA v a l u e and flavor. F i g u r e 2
shows the approx relationships d r a w n by inspection
from data for samples that showed similar character-
istics.

It is evident that the change in P V or TBA v a l u e
with change in f a v o r is different for different types
of products and formulations and that a good correla-
tion may be obtained for a series of tests on a g iven
formulation. This limits the v a l u e of these tests ex-
cept possibly for research, as the relationship be-
tween PV or TBA v a l u e and change in flavor would
have t o be established for a g iven formulation from
a series of tests before PV or TBA v a l u e could be
used as an i n d e x of flavor characteristics.

Conclusion
The data indicate that the PV or TBA value of a

sample cannot be used as an i n d e x of flavor quality
unless it is part of a series on which previous data is
available.
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The Kinetics of Autoxidation of Methyl Linoleate.

The Effect of Added Antioxidants and a New Method
for the Evaluation of Antioxidants
R. M. Q U E N C E R 1 , p. A. B U C K , Department of Dairy and Food Science, Cornell University, Ithaca, N e w York,
and L. R. MATTICK, N e w York State Agricultural Experiment Station, Geneva, N e w York

Abstract
A new method is desc.ribed for the evaluation

of mltioxidants. Oxygen uptake by autoxidizing
methyl linoleate both with and without antioxi-
dants is measured in the Warbtzrg apparatus
and reaction orders, reaction rate constants, and
length of induetion periods determined. Tenox's
BHT and BHA and Griffith's G-16 are evaluated
and compared.

Introduction

M OST A~,~TmKIDANTS are evaluated by their ability
t o increase the stability of fats. That no stand-

ard limits have been set for defining fat stability is
appreciated by noting various definitions which have
been used. L u n d b e r g (4) defines induction period as
that time d u r i n g which no off-flavors can be detected.
In the oxidation of tocopherol in the ethyl esters of

1 P r e s e n t a d d r e s s : D e p t . o f B i o c h e m . , U p s t a t e N[edieal Center . S t a t e
U n i v e r s i t y o f New Y o r k , Syracuse , N.Y.

hydrogenated cottonseed oil, Golumbic (3) also deter-
m i n e d the end of the induction period organolepti-
eally. F i l e r e t a ] . (2) in their work on cottonseed oil
with a d d e d antioxidants measured the induction period
as the n u m b e r of hr aeration necessary to raise the
peroxide v a l u e of the sample t o 120 meq sodium thio-
sulfate/kg fat . Riemenschneider et al. (5), working on
the effect of deodorizing and antioxidants on the sta-
bility of lard, stated the end of the induction period
t o be that amt of time needed for 0.5 ee sample to ab-
sorb 300 ee oxygen. Stirton et al. (7), in measuring
the effect of antioxidants on the oxygen absorption of
methyl esters, used an oxygen absorption of 1 g /kg as
the end of the induction period. S m i t h and Stolz (6),
in their studies on the effects of copper and antioxi-
dants on linoleie acid autoxidation, defined the incu-
bation period as the time taken t o r e a c h 200 mma
oxygen uptake, Stability in the pas t , then, has been
judged solely on the basis of prolonging the induction
period. Stirton, et al. (7) f u r t b e r in their oxygen ab-


