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Several samples of baked white cake containing SMS
were analyzed. The results obtained m'e listed in
Table 1I,

Tables II1 and I V list the results obtained by ~he
anaDsis of yellow and chocolate cake ndxes, respec-
tively.

The analysis o f b lank white eake and b lank yellow
and chocolate cake nfixes showed the absence of ap-
pa ren t SMS, indicating t h a t there was no interference
by the o t h e r e6nstituents in the cake.

The time required fo r the prepara t ion of the polyol
solution is a p p r o x 3-4 days. Assay by gas chro-
matography requires only a few hours additional t ime.
Pape r chromatography, on the o t h e r h a n d , requires
2~-3 additional days o f elapsed time fo r completion.

In addition, while the p a p e r chromatographic tech-
n ique appears s t ra igh t forward, one has to develop the
skill and patience to perform the analyses. Af t e r this
phase of familiarization is passed, a n operator nmy
perform satisfactory analyses using the p a p e r chro-
matographic technique.
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of Methods for Evaluation of the
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Abstract
The da t a from several laboratory tests [Active

Oxygen Method (AOM), modified ASTM bomb,
modified ASTM bomb with catalyst a d d e d to the
fat, a manometric method a n d an accelerated
oven test] were coinpared with data from a s tor -
age test a t 85F evaluated organoleptically a t se-
lected intervals. Tests were carr ied out on lard ,
hydrogenated ve~table oil and tallow, with a n d
without a d d e d n'mnoglyceride, and with a n d with-
out selected antioxidants. A comparison o f t h e
data from the laboratory tests with t h a t from the
storage tests ind ica ted : 1) t h a t t h e different
types o f fats behave differently, 2) the laboratory
tests cammt be used as a n index of shel f s tabi l i ty
except fo r a given type of formulat ion o f fat fo r
whieh the relationship between the laboratory test
and tile s h d f stability is known, 3) the modified
ASTM bomb method is t h e most reliable fo r esti-
mating shel f life, and 4) the modified ASTM
bomb method with catalyst is not as precise as the
bomb method, b u t may be used fo r control pur-
poses where some accuracy may be sacrifieed in
the interest o f Shorter t ime.

Introduction
ALMOST ~Im SIIOI~TENIN(~S are tested fo r keeping

,/ '~(lualities as a part o f qual i ty control programs ,
o r to be certain they meet a specification u n d e r which
they are sold. The purpose of these tests ~ to assure
the producer and the customer flint the p roduc t has
a satisfactory shel f life and will not develop a n off
flavor dur ing the per iod t h a t it will re raabl in the
p lan t , store o r home before it is ultimately used. The
relationship between the shel f life and the laboratory
keeping tests is o f t en questionable, b u t little o r no
sound da t a have been available to t h r o w light on this
situatiom

The purpose o f this investigation was to obta in more
1 Presented at the AOCS Meeting in ~inneapolis, 1963.

detailed information on the relationship between Shelf
stability o f va r ious fats and the laboratory tests cus-
tomarily used to predic t stability. The time a p rodue t
can remain in storage, in a store o r a home, wi thout
the development o f objeetionable flavors is the p r o p -
erty t h a t storage tests a t tempts to dupl ica te and labo-
ratory t e s t ~ t o pred ic t . The time required fo r a sam-
pie in storage to develop a selected degree of off'flavor
will be taken as a n index o f the stability o f t h e ~ m p l e .
This will be the va lue with whieh tile results by other
methods will be compared in o rde r to select the labo-
ratory test o r tests that most accurately indieate the
stability Of fat o r shortening.

Experiment and Results ~
The samples prepared fo r tiffs investigation were

made u s i n g three types o f fa t , ( lard, hydrogenated
vegetable oil a n d tallow) with and wi thout a d d e d
monoglyeeride a n d variOus antioxklants as indicated
below:

Code

L-O~O
L°OoA
L-O-B
L-O-C
LO*D
L-M~O
L~M~A
L~M*B
L~M~C
L-M-D

Type

Lard
Lard
Lard
La,rd
L~rd
Lard
Lard
L~rd
Lard
Lard

None
None
None
None
None
5%5%5%5%5%

HA, H,)1%'opy} 0.002i

X

X

X

X

oo1%
BIIA

¢
X

X

Samples with the same combinations of monoglye-
erides a n d ant ioxidants were prepared u s i n g h y d r o -
genated vegetable oil (V-O-O) and ta l low (T-O-O).

These samples were subjected to the following labo-
ratory tests fo r evaluating s tabi l i ty : ac t ive oxygen
method (1), a monometric method (2), modified
ASTM bomb (3), a modified ASTM bomb with ca*a-
lyst a d d e d to the fat ( 4 ) a l i d an oven test a t 140F
in which the 8mz samples were held a t 140F in a j a r
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with the lid on loosely and then evaluated fo r flavor
by a p a n e l o f 6-8 judges a t selected intervals. The
flavor was scored as given below:

Off flavor

~one
QBUeStionable

a r e t y de tec tab le
S l i g h t
Modera t e
S t r o n g
E x t r a s t r o n g

c

~d

HYDRO~F.N&TF.,D VE~(~F.~AI~J.E OIL

o

~* TALLOW

~. / / ~,~/"/ /

g ~

D/~'~$ - SToR&GF_ AT 8 5 ~ F
Fro , 1, Rela t ionship between flavor score and days in storage

for different types of fat and formuhit ions.

The test against which the above tests were com-
pared to deterntine which was the b e t t e r fo r evaluat-
ing fat stability was the storage test carr ied out a t
85F. The time t h a t elapsed before the samples de-
veloped a flavor score of 4.5 was taken as a n index
o f the shel f stability o f the sample. The 95% con-
fidence limits fo r these values are a p p r o x ±20% of
the va lue determined fo r values below 50 days and
a p p r o x ±10% o f the values above 100 days when
the samples are tested fo r flavor a t sufficiently fre-
q u e n t intervals.

The changes in flavor with time in storage a t 85F
is shown graphically in Figure 1. These graphs in-
dicate 1) a marked difference in the shel f stability
o f the several types of fats with and without antioxi-
d a n t , 2) the addi t ion o f ant ioxidant may have a s l igh t
effect on improving shel f stability (hydrogenated
vegetable oil) or a marked e~te t (lard), 3) the cause
fo r the development of off flavor is not the same with
all types o f fats a n d 4) investigations involving blends
of different types o f fats would resul t in a very com.
plex situatiom
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Pi(t, 3+ Graphical presentat ion o f da~m for the various tes ts and formalat~olls.
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:1¢I~. 5 . Relationship between fat stability as indicated by
storage tests at 85F and the modified ASTM bomb method in hr.
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FiG. 6. Relationship between fat stability as indicated by
storage tests at 85F and modAfied ASTM bomb in which catalyst
was added to the fat to shorten test period.
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F I l l . 7. R e l a t i o n s h i p between fat s t a b i l i t y a s indicated by
s torage tes ts a t 8 5 F and the manometr i c method i n hr.

The storage test a t 140F when used as a n accelerated
shel f life test is usually assumed to evaluate shel f
stability more accurately than the laboratory methods
such as AOM o r bomb techniques. In Figure 2 t h e
number of days required to develop a flavor score o f
4.5 when held a t 140F are plotted against the number
of days in storage a t 85F required to develop the same
flavor score. From this data only a very r o u g h esti-
mate of shel f life can be made from the storage test
made a t 140F.

The data frmn all o f the tests is summarized graphi-
cally in Figure 3. In this form, changes that take
place u n d e r one method can be compared easily with
those t h a t occurred in another method. While this
provides a good genera l means fo r comparison, a
comparison of the respective laboratory methods with
the s tabi l i ty as indicated by the storage test is evalu-
ated more easily a n d accurately b y a separate g raph
fo r each laboratory method used fo r estimating the
s tabi l i ty of the ~ m p l e . Figures 4-7 show the rela-
tionship between t h e stability o f the samples estab-
lished by storage a t 85F to the s tabi l i ty as indicated
by the respective laboratory tests employed fo r this
purpose, AOM, modified ASTM bomb, modified ASTM
bomb with catalyst added to the fat and the Inane-
metric method.

Examination o f the graphs indicates that the mod-
ified ASTM bomb technique (Fig. 5), would be a
more appropr ia te test for es t imat ing the shelf life
of a given type o f fat o r formulat ion than the o t h e r
methods studied. Precision estimates fo r the various
methods are given in a previous p a p e r (4). The data
shown graphically in Figure 6 indicates that the
modified ASTM bomb method with catalyst added
to the fa t , in which the time required fo r completing
a test is reduced to ca. pile-tenth t h a t of the modified
ASTM bomb method, is not as precise as the modified
ASTM bomb method but more precise than the AOM
method. This is to be expected as one must usual ly
sacrifice some precision When reduc ing the time re-
qui red fo r a t e s t .

Discussion
This research has demonstrated t h a t the several

t ypes of fats with the vary ing treatm(nt factors
studied resul t in differing s tabi l i ty relationships.
There is no overall correlation t h a t call be applied
in all situations. None o f the lahoratory methods
investigated can be used as an index o f shel f stability*
except ~qlen it is appl ied to a given type o f fat
formulat ion fo r which a specific relationship has been
established. The most reliable o f the laboratory tests
from the standpoint of precision and correlation with
p roduc t stability in a given series o r on a given type
o f formulat ion appea red to be the modified ASTM
oxygen bomb method. The effect o f antioxidants on
shelf stability of the various types of fa t varied from
only a s l igh t improvement on hydrogenated vegetable
oils and tallows to a marked extension o f stability on
lard . The appa ren t effect of a d d e d monoglyceride
var ied depending upon the system studied.

~ E F E R E N C E S

1 . O ~ c i a I a n d T e n t a t i v e M e t h o d s o f t h e AOGS Aeti~ 'e Oxygen H e t h e d
0 d 1 2 ~ 5 7 , Revised 1 9 5 9 .

2 . E c k e y , E . W . Oi l & Soap 2 8 , 3 8 ( 1 9 4 6 ) .
3 . G e a r h a r t , W . H , , B~ N. Stuckey a n d J ' . J . ~ . u s t i n , J A O C S 8 4 , 4 2 7

( 1 9 5 7 ) .
4~ P o h l e , W , D . 1%, L . G r e g o r y a n d B . Y a h G i s s s e n , I b i d . 4 0 , 6 0 3

( 1 9 6 3 ) .

[Received October 7, 1963--Accepted ,June 17, ~964]


