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Abstract
A metlmd has been developed fo r the deter -

minat ion o f sorbitan mom)stearate ( S P A N 60®,
At las Chemical Industries, Inc.) in cake and cake
mixes. The method involves extract ion of sorbitan
monostearate from the sample, part iM purif ica-
tion of the extract by sil ica gel ehromatograI)hy,
recovery o f the extract polyol a n d analysis by
e i the r gas o r p a p e r chromatographic procedures.
The isosorbide moiety of the emuNifier is meas-
ured by gas chromatography. In tihe p a p e r ehro~
matogr~q)hic procedure, the 1,4~sorbitan fract ion
is isolated, oxidized with periodic acid and the ab-
sm'bance of the formMdchyde-chromotropic acid
color is measured. The sorbitan mouostearate
content o f the sample is ealculated u s i n g the ap-
propr ia te conversion fac to r obtained by analyzing
known solutions of polyols from the product.

The method was appl ied satisfactorily to sev-
era l samples o f baked white cake , yellow and choc-
olate cake mixes. Analyses of b lank cakes showed
that there are no interferences from o t h e r corn
stituents o f cake and that a b lank cake is unneces-
sary in the application o f the method.

Introduction

S ORBITAN ]~IONOSTEAlCATE ($2~[8) i s used in the p rep -
ara t ion of cake mixes and baked cakes. I ts use

imparts improved texture , cake volmnc a n d improves
the retention o f "as baked" quMities. A soJ:isfactory
anMytical method fo r the determination o f the emulsi-
fier conch a t the level o f use was needed. This pre-
sented the problem of developing a technique fo r the
delerminat ion o f low emulsifier contents, usual ly r ang -
ing from 0.1-0.6%, with meaningful aceuracy and
precision.

A method was reported in tile li terature fo r t h e
identification of sorbitan fa t ty acid monoesters in mix-
tures of fats m~d sugars in some baking preparations
b y Schrepfer a n d ENe (1). Their procedure was a
qualitative one and apparent ly was not appl ied t o
t h e significantly more complex mixture f o u n d in
cake. Recently, Gatewood and G r a h a m (2) reported
a method fo r the assay o f sorbitan mouoesters in phar-
maceutical preparations. This method is based on the
periodate oxidat ion o f the po lyo l and t h e measure-
ment of the formaldehyde formed b y means of a
colorimetric procedure empIoying chromotropic ac id .
While apparent ly directly applicable to certain phar-
maceutical formulations, this method could n o t be
appl ied to cake mixes and cakes in which there are
various components such as sugars, glycerine, etc.,
which reac t with periodic acid to form formaldehyde.

The crux o f the cake analysis problem obviously was
to isolate quantitatiw~ly the SMS o r a component frac-
tion thereof which could be measured wi thout inter-
ference.

1Presen~d at the AOCS ~eeting, Toronto, 1962.
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Nominally, SMS is sorbitan monostearate; however,
the p roduc t actual ly consists o f esters o f a complex
but reproducible mixture o f polyols, i.e., sorbitol,
monoanhydrides derived from sorbitol and isosorbide.
Fo r dc~'eloping a method, the investigation was di-
rected to the polyols, fo r it would be impossible to
distinguish the fa t ty acid moiety o f SMS from that
o f the shortening used in the prepara t ion of cake mixes
a n d cakes.

The isosorbide which is present in S M S is detectable
b y gas chromatography a n d this technique offers a
rapid means of separation and estimation. The mono-
anhydrides from sorbitol are satisfactorily separated
from the o t h e r components o f SMS into two fractions
by p a p e r chromatography. The :faster moving zone
which includes 1,4-sorbitan may be determined by
periodate oxidation a n d spectrophotometric measure-
ment of the formaldchyde-chromotropic acid color
complex.

T h u s , two al ternat ive techniques appea red feasible
fo r the estimation o f S M S in cake. Both would depend
on the complete recovery o f SMS polyol in a suitable
eoncn a n d state o f purity" fo r successful appf ic~ion .

Experimental
SMS is extracted from the sample with ethanol.

Much o f the extracted sugars a n d some of the ex-
t rac ted triglycerides precipitate in the ethanol solu-
tion a n d arc removed by filtration. E thano l in the
filtered solution is replaced with n-heptane by azeo-
tropic distillation. The resulting mixture is subjected
to par t i t ion chromatography on silica gel to remove
the remaining tr iglyceride a n d a part of the o t h e r ex-
t rac ted material.

The recovered SMS fract ion is saponifled with
KOH. This is followed b y deionization o f the saponi-
fication mixture by means o f mixed bed ion exchange.

The d e l o u s e d solution containing the S M S polyol
is concd a n d ad ju s t ed t o a s tandard volume. The
polyol solution ~ then analyzed e i the r b y gas o r p a p e r
chrmnatography.

Recovery of SMS Polyol from Cake
Apparatus. Extraction Apparatus, Soxhlet, 50 mm

i.d., Capaci ty o f flask, 250 ml.
Fri t ted glass fi l ter f u n n d , capacity 60 ml. Porosity,

coarse.
Erlenmeyer flasl~s, alkali-resistant, 24/40 s tandard

t a p e r jo in t , 300 ml capacity-.
St i r rer-hotplate (Gyratherm, Will Corp.).
Chromatograph column tube, 28 mm i.d., l e n ~ h

3 ~ ram, Teflon stopcock, coarse fr i t ted disc adsorbent
support.

Ion exchange column tube, 11 mm i.d., l eng th 600
ram, gla~ wool resin support.

Evaporator , Rinco ro ta t ing v a c u u m type, small.
Reagents. Silica gel, Davison grade 923, 100-200

m.esh. A d j u s t the wate r conteut to 5 ± 0 . 1 % . The
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Fro. 1. Sample injection port.

w a t e r content should be determined by oven d r y i n g
a 10-g sample at 200C for at least 4 hr.

Illco-~Vay research grade mixed ion exchange resins
(Illinois W a t e r Treatment Co., Rockford, I l l . ) .

Procedure. Crumble ca. 100 g of baked (take into
a weighed crystallizing dish. Dry in a v a c u u m oven at
50C t o constant weight and calculate the yield of
d r i e d cake. Cake mixes do not require any prelimi-
nary drying.

Weigh 25-g sanq)les of d r i e d cake or cake mix t o
the nearest cg into Soxhlet extraction thimbles. Ex-
t r a c t with absolute ethanol for 24 hr. F i l t e r 1he con-
tents of the extraction flask through a coarse fritted
glass funnel. Wash the extraction flask and the pre-
cipitate on the fmmel several times with ethanol.

Assemble suitable apparatus for azeotropie d i s t i l
lation of the filtered ethanol extract solution. The
apparatus should include a 3()()-nd alkali-resistant
Erlenmeycr flask t o be used as the distillation flask,
a magnetic stirrer-heater, a Tciton (.overed stirring
bar for agitation, all a(tditi(m fmmel and a thermome-
ter. Cone the solutioll to ca. 100 ml and add 50 ml of
hot n-heptane. Precipitation occurs as the heI)tane
is added. Continue to dislill, a(hting hot heptane as
required, until the ethanol-hel)tane azeotroi)e is com-
pletely displaced by heplane. The binary m i x t u r e
consisting of 4 9 ~ ethanol and 51% heptane boils at
71C and is readily separated from the heplane which
boils at 98C.

S l u r r y 50 g of silica gel (adjusted 1o 5% of water)
with heptane and pour the m i x t u r e into a ('hromalo-
g r a p h tube. Transfer the contents of the distillation
flask as completely as possible to the silica gel column.
Retain the flask for the late/' collectiou of the ethanol
eluate. Adjust the stoI)coek for a flow of ca. 5 ml /min .
When the level of heptane in the column just rea(~hes
the top of the silica gel, eluate with 300 m[ of reagent
grade, benzene. I)iscar(t both lhe heptam, and benzene
effluents. Finally
ethanol, collecting
resistant flask.

P l a c e a boiling
ethanol ehmte and
volume of ca. J00

(;lute with 200 ml of absolute
tim eluate in the 300 nd alkali-

rod in the flask containing the
evaporate in the steam bath to a
nil. Add 1 g of KOH and reflux

on a hotI)late for 0.5 hr. Add 50 ml of water an(I
continue to reflux tit(; m i x t u r e for an additional 0.5 hr.
Cool the mixture and add 50 nd of water.

P r e p a r e an ion exchange c o l u m n u s i n g 25 g of
cation and a n i o n exchange resins slurried with a 1:1
m i x t u r e of ethanol and water. Ion exchange the
saponification m i x t u r e u s i n g a flow rate of approx
3 ml /min . Collect the effluent in a 1000-ml round-
bottom flask. Wash the c,o l u n m with 300 ml of 1:1
ethanol-water.

Evaporate the combined effluent and washings in

EXTRACT FROM
WHITE CAKE-e7
[5.0 ~ SAMPLE-]

l
1 I I I I

Fro. 2. Typical isosorbidc peak for white cake.

I

the 1000-ml flask 1o (h'ylless u s i n g a Rineo evaporator.
Use an oil bath maintained at 70-80C and a water
aspirator. Wash the sides of the flask with absolute
ethanol and heat on the sleam bath for a few minutes
to dissolve the polyols. Cone the ethanol solution and
adjust the volmm; t o exactly 5 ml.

S t a n d a r d SMS polyol solutions are, used for ca l l
bration purposes. These shouht be prepared in each
laboratory by subjecting 100-mg quantities of SMS
to the analytical I)roeednre, starting with the saponi-
fication s tep .

A n a l y s i s by Gas Chromatography
A sufticiently sensitive (]LC such as the Pye A r g o n

Instrumeut, fitted with strontium-90 detector may be
employed. The column employed for these analyses
was the standar(l glass eohunn provided with the
Pye instrument, bul modified to permit the use of a
shorter column l e n g t h of packing. The columu as sup-
plied is a glass tube 54-in. long and 7 mm o.d. (5 mm
i.d.). The lower 30 in. were replaced wilh capillary
tubing of 0.5 Into i.d. and of the same approx o.d. as
the original tubing. This modification l)emnits I)acking
18 ill. Of column with stationary phase, the entire
18 in. b e i n g inside the aluminum he.at sink used to
maintain constant temp.

The liquid phase employe(l to separate isosorbide
from the other components of the sample is Carbowax
20M. The material is used as received in a 15% con-
centration on Chromosorb W.
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In o rde r to permit introduction of the sample wi th-
out interruption o f carr ier gas flow, a modified sample
introduction system was designed fo r use in these
aualyses. The " L " tube which is supplied with the
ins t rument is replaced with the sample inject ion port
shown in Figure 1. A flash h e a t e r was designed to
fit over the u p p e r 5 :in. o f glass colmnn which projec t
above the constant temp zone. This consists o f a
piece of glass tub ing :~ in. i.d. wrapped with a sp i ra l
o f resistance wire, the ends of which are wired to a
Powerstat. The entire asembly is wrapped in fiber-
glass and fitted into a metal container fo r protective
purposes. The openings in the container are o f suf-
ficient size to al low the assembly to fit over the top
o f the eolmnn. The top of the flash h e a t e r is closed
with a piece o f fiberglass insulation cut to fit snugly
a r o u n d the top o f the column. In this manner, it is
possible to heat t h e u p p e r zone o f the column t o
temp far in excess o f column temp wi thout damage
to the stationary phase.

Five td of sample are injected directly into the
carr ier gas stream. This is accomplished by passing
the needle through the silicone gasket into the zone
surrounded by t h e flash heater.

The experimental operating variables employed fo r
the isosorbide analyses are not critical. The conditions
listed below are typical . M i n o r fl~lctuations in temp
and A r g o n flow , 'a te do not affect resolution o r ana ly -
t ica l results.

INSTRUMENT: Pye A r g o n Chron'mtograph.
CO~UMN: 1.8 in . Carbowax 20M--15% on acid

washed Chromosorb W--80/100 mesh.
TEMPERATUPd~:: 195 ± 3C.
ARGO>~ FI,OW: 115 ~ 5 m l / m i n dried with Linde

Molecular Sieves 5A.
DETECTOI~ VOLTAGE : setting = 1000 (nominal value--

varies among ins t rumen~ for this se t t ing) .
SE~VS~TIVITY: X3 (or xl0 as required) .
RECORDER: 5 ,nv full scale.
SAMPLE VOLUME: 5.0 p,1--Use a 1.0-/,l syringe with

fixed needle (Hamilton type 701N). A s u i t -
able i)reheater operated a t a te rap ~-~ 100C
highe r than column temp should be employed
a r m m d the inject ion site.

Calibration curves may be prepared b y inject ing
into the ins t rument known amt o f isosorbide in etha-
nol. Peak areas may be measured by the conventional
technique of p e a k he igh t times width a t one-half peak
height, A l inear calibration curve is obtained b y
plotting peak area vs. ~g of isosorbide. The isosorbide
peak obtained from a typ ica l cake extract is Shown in
Figure 2.

The isosorbide content of the 5.0 /,1 a l iquot o f re-
covered cake polyoI solution as well as s t andard SMS
polyol solution is determined directly from the cal ibra-
tion curve or by multiplying the observed peak area
by the slope o f the eurve (~g o f isosorbide/unit area).

% SMS in dried cake
(o r cake mix) = 1 X 5000 x 100

1 0 ~ × 5 × f × W
where I = v@ o f isosorbide f o u n d in 5 /,1 a l iquot

of recovered polyol solution by gas
chromatography

W = g o f sample take fo r extract ion
5000 = t o t a l t,1 o f recovered polyol solution

5 =/,1 of recovered polyol solution taken
fo r gas chromatography
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TABLE I

Comparison of Production Batches of SMS

SMS batches

A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
B ............................................................
C ............................................................
D .............................................................
n .............................................................

Mean
% ivg dev. from mean . . . . . . . . . . . . .
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Conversion factors

%Isosorbide
yield

~g SMS/unit
absorbance

4 , 8 8

4.84 2881
4o81 2 8 1 3
4 , 7 9 2 8 4 5
5,30 2797
4.95 2761
4~93 ........
4 . 9 2 . . . . . . . .

4 . 4 7 ........

2 8 1 9

f = frac t ional isosorbide yield fo r SMS
106 = to conver t / ,g to g

% SMS in baked cake = % S M S in dried cake ×
fract ion of dr ied cake frem baked cake

Analysis by Paper Chromatography

Apparatus. Chromatographic jar (12 x 12 x 24 in.)
and accessories fo r descending solvent p a p e r chro-
matography, a p p a r a t u s fo r capillary elution of p a p e r
ehromatograms, Beckman spectrophotometer, Model
B.

Reagents. Silver ni t ra te s p r a y reagent. Prepare
the following two solutions: a ) DissoNe 5(i) g o f silver
ni t ra te in 450 ml of dist i l led water . Store in an
amber bottle; b ) di lute ammonium hydroxide solu-
t ion ; add 120 rnl o f coned ammonium hydroxide to
330 ml of water . When requi red , combine e q u a l vol-
runes o f solutions "a" and "b" fo r use as a s p r a y
reagent.

Periodic acid reagen t (0.03M). Dissolve 3.42 g of
periodic acid (H~I06) in 100 ml o f 0.25M H2S()o~ and
di lute t o 500 ml with 0.25M H2S04.

Stannous Chloride Reagent. Dissolve 3.2 g of stan-
nous chloride (SnCI: - 2 H 2 0 ) in 40 ml o f 0.3N HCl.
Trans fe r the solution to a 100 ml volumetric flask and
di lute to volume with 0.3N HCI. Prepare f resh dai ly .
The stannous chloride solution should be t i t ra ted with
the periodic acid reagen t before use and so ad ju s t ed
t h a t 10.0 ml of the stannous chloride reagen t will
t i t ra te 10.2 ml of the periodic acid reagent. Fo r the
t i t ra t ion 5 ml o f coned HC1 are added to 10 ml of stan-
nous chloride plus 1 mI of starch indicator (a blue
color indicates the endpoin t ) .

Chromotropie Acid Reagent. Dissolve 2.000 g o f
chromotropie acid (4,5-dihydroxy-2,7mapthalene- di-
suffonic acid, disodimn sa l t ) in 40 n d o f wate r in a
100%ml volumetric flask. Dilute to the mark with 15M
H2SO~.

Procedure. Using a razor blade~ cut a sheet o f
Whatnmn No. 4 chromatographic p a p e r (22 x 18.25
in.), against the maehine direction, into two pieces

TABLE II
Recavery of SMS in Baked Whi te Cake (Dr)" Basis)

Cake
No.

~sr
tgraphy

%
Recovery

B
C 100
C 110
C 101.
C 95
C 97
C 98
C 103

Mean ~ 100
% Av~ ±3
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: t 5

measuring 9 x 18.25 in+ Divide each 9dn piece into
t'our s t r ip s a p p r o x 2+25 im wide by eu t t ing o a t }de-in.
slots s t a r t ing a t a po in t 1 i~ from the top a n d extend .
ing ~o a po in t 0.5 im from the bottom o f the paper .
One 9dn. sheet is required fo r eaeh sample, i.e., two
s t r ip s for dupl ica te sample application, one str ip fo r
pi lot and one str ip for p a p e r blank. Label the s t r ip s
consecutively as sample, p i lo t , sample a n d blank. Mark
M1 s t r ip s suitaMy for deseending solvent chromatogra-
phy by drawing the fold line a t 2.25 in . from the top
and the sample origin points a t 3 in. from the top of
the paper . Cut the hatteras of the s t r ip s with pinking
shears+

Apply a p p r o x 50 ~g of known 1,4~sorbitml to the
pi lot s t r ip s a t the origin by spotting 1 s l o f a n aqueous
solution eontaining 50 mg of 1,4=sorbitaa/mL This
is done to insure that the spot containing 1,4-sorbitan
may be deleeted af te r spraying. Apply 20 #1 of the
eake p o l y N solution to both the sample a n d pilot
strips~

A t l e a s t 24 h r before chromatography, place a small
beaker o f wa te r and a small beaker o f n - h u t a n d in
the chromatographic jar. Cove r t h e jar and al low
equil ibrium to take plaee.

Place the solvent assemblies fo r descending cd~ro~
matography on th~ rack in the jar~ Mount atl of the
s t r ip s in t h e jar a n d replace the lid, making sm'e
t h a t it fits t ight ly Condition the p a p e r fo r a t l e a s t
one hr~ Then remove the corks from the opening¢~
in the lid o f t h e jar and add n=butanol saturated with
wate r to the solvent troughs. Replace the corks and
al low t h e ehromatograms to develop % r 22 hr.

Remove |he s t r ip s from the jar, blot the extremities
with p a p e r towels to remove exeexss solvem, and hang
up to air dry fo r a t l e a s t one hr. Cut apart the pi lo t ,
sample and b lank p a p e r s t r ip s Spray the pi lot s t r ip s
evenly u s i n g a gltr~ atomizer containing freshly pre~
pared s i lver ni t ra te s p r a y reagen t Place the sprayed
pilot s t r ip s in a n oven at. I00C for 5--I0 mill

The vaNous pNyhydrie subs~anees in the polyot
a p p e a r as brown:black spots on a rela t ivdy light
brown b a and. The spot containing 1,4-sorbita~l
lies immediately above the Nycer ine spot which is a
relatively large area located near the bottom of the
s t r ip .

Outl ine the desired spot on the pih}t str ip with a
pencil. Then draw a l ine square ael~)~s the str ip im
mediately below the bottom of the spot and anolher,
ca. 1 em above the spot. Place the pi lot str ip next
to tile eorre~sponding sample str ip so that the oNgins
coincide a n d e l a o p the two stNps in pesitknL }4ark
off t h e desired zone on the sample strips. Mark off
the corresponding area on lhe p a p e r b lank st,r ips . Cat
out the raarked areas using tweezers to handle the
p a p e r tmbs.

Fold back each p a p e r tab, sample and blank+ %(~ in:
from tl~e top m~d cut the bottom to form a po in t starl.o
lag about ~ im u p ou eaeh side o f paper~ Inser t
the tops of the p a p e r tabs between two glass plates u p
m the fold a n d p u t the plates in the apparatus fo r
capillary elntion+ E l a t e with distilled water , c o l
le t t ing 0.5 ml of e lna te iu a 14nI vNumetrie flask
(the flask is roughly cNibra ted and marked a t a
volume o f 0+5 ml). Trans fe r the e/unto quant i ta t ive ly
to a 25 x 2(~3 mm t~:~t t u b e , using three 0.5 ml ~ s h :
i n ~ o f dist i l led water . The t o t a l volume should be
ca 2 mL

Pipet te 1 ml of 0.03M periodic a d d reagent, into
each test tube. S w i l l gently and Slow to stand
room temp for exactly 15 rain to oxidize ~he separated
polyN. Pipet te 1 ml of s tammns cMoride reagent
into the test t~/be and swirl to mix the c(mtents. Add
5 ml of ehronmtropi~ acid reagent and agai~ mix b y
swirling. Place the test tubes in a boiling wate r bath
fo r 30 rain to develop the formaldehyde+ehrometropie
acid eolor~ Cool tim test tubes to room temp and transo
fer the tin,tents to 25-ml volumetrie flasks~ Use 8M
H2SO4 to r in se each test tube and a d j u s t the ~'olume
to the mark.

Us ing a Beckman Model B Speetrophotometer, meas~
are ~he aNorbanee values o f colored sdutions in a
i-era ecll a t 570 m~ against air as a reference. Correct
the otnerved aNorbance o f the samples by subtracting
the absorbaaee o f the p a p e r b lank using the same cell.
If the ~et absorbanee exceeds 0.2, it will be neees:~ary
to repea t the ehromatography using a smaller aliquot
of Ne p N y o l solution. The amt o f SMS equivalent to
the net absorbanee is obtMned by using a conversion
fac to r expreeAng weight of SMS/uni t aNorhanee
This eonversim~ fac to r was obtained by analyzing
standard S M S p N y o l solutions~

% SMs=AxfX5(X)0X100
10s x V x W

where A = net absorbanee of sample
f = mem~ tin,version factor, ~g of SMS

p e r mdt absorb,met
5000 = term #1 o f reeovered polyol solution

V = td of Miquot t~en fo r analysis
W = g o f sa~@Ie taken fo r extraction
10e ::: to convert t~g to g

Results and D~cussion
The SMS polyols from several produetion batches o f

the product were subjected to anNysis by the gas and
p a p e r chromatographic teehniqm~s. Table I l is ts the

p a p e r chromatography Ttle da t a listed indicate t h a t
the prod~lct :is reprodueibl~ from batch to batch.
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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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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


