
THE PROTECTTVE EFFECT OF GELATIN ON THE
STORAGE STADILITY OF ACTIVI DRY YEAST

By
MOHAMED L, MAHMOUD Ph.D.

Wome's Colleg6, Ai Shms Uniersity

Heliopolii, Cadro, A.R.E.

INTEODUCTION

Active dry yeast (ADY) is a dehydIated forn of baker's yeast
witH a moisture content of about 8%0. It has an advantge ove¥- fresh
baker's yeast in the fact that it does not reguire refregeration, and
its helflife varies from 1-12 months depending on the moisture con­
ditions. Its stability is inversily proportional to the storage tempe-
1ature, Theissen (1942), Morse and Fellers (1949), and Felsher e ai,
(1955). Also, atmospheric oxygen has an adverse afTeet on the
storage stability of (ADY), Orane et al, (1955), and it has to be
rebumidified with water vapor before reconstitution to give satis­
factory bekring activity, Sant and Peterson (1958), and Mitchell and
Enright (1957).

Mitchell and Enght (1959) could improve the storage stabiity
of (ADY) by incorporating certAin fatty esters of sorbitan in the
yeast cream before dying. This method did not give enough pro­
tection for (ADY) in an air atmosphere. Very recently however,
Chen and Cooper (1962) and Chen et al. (1966) eould produce wh±t
they called «proteted» (ADY) by incorporating antioxidants into
the yeAst cream prior t dehydration The proteeted (ADY) proved
ta be stable in an air atasphere.

It is generally ageed that protective colloids like peptone, skim
milk and serum are necessary to protect microbial cells during freeze
- drying, Naylor and Smith (1946), Weisser and Hennum (1947)
and Frey (1954), yet to the Hest of ouur- knomledge, the use of elatin
for proteeting (ADY) has not been reported before. The present
studies Horever, present a method for protecting active dry yest
against oxidative deterioration during its storago in an air atmospheIe,
by incorporating gelatin instead of antioxidants to the yeast crean
pTior to drying.
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Materials uM. Methods

1est Organisn :

The yezst used in the pesent studies was 'fzesh commencial com­
essed baker''s yeast, a product of (Stach Products and Yeast Co.)
at Alexandi» A.R.E. It is delivered daily to Cairo as yeast cake
in 500 g. portions.

Mashing of Cells :
This was carried out by susperding the yeast celis into (1--1

٦/V) distilled water at the specified pH. Cells were centzifuged
using 25 ml. cpacity glass centrifuge tubes for 15 minutes at 3,000
3.p.m. Aftev washing tle cells for three times the supernatant was
poored ofT the yeast pellet.. The latter was then further compressel
to form a cake of about 30% dry yeast sohids. This was etruded
in the form of short cylindrical strands approximately 3 x 10 mm.
and dried in a forced air drier at 40G. If gelatin has to be icorpora­
ied, distillen water wa3 substitted by gelatin solutions at tle speci­
fied pH and concentations. Drying time ranged between 690
minutes depending on the concentration of gelatin used for washing.
'The dried yeast was then kept in tightly sealed polyethylene pouche3
o elimiate moistuNe and stored in an air atmosphere.at 287C.

Deterwiwatian of (ADY)'s Storage Sfabilit5ن :
A 8imple method vas used fo; determining the baking ativity

of (ADY) descrihed as 1ollows :
300 ،mg dried yeat cells were Reconstituted by suspending them

in 18 ml. distilled waten- at 28-C for 10 minutes. Using a glass rod,
the ،suspended cells rere thoroughly mixed with 25 g. flour in a 600
ml capacity glass beaker. After the dough has been developed, it was
carefully transferred to 250 ml. capecity .graduated cylinder contain­
ing 10 ml pure paaffin oi at 28%C. The oil floats over the dough
malding an easy to reAd ieference mHrk to indicate the initiA] volume
of the dough. Finally the graduated cylinden" was kept at 280C. The
dough volume obtained After 90 minutes was considered as the initial
bakiig ctivity ة of (ADY). However, the stability of (ADY) was
cxperessed as the percentage of itsariginal baking aEtivity ietained
after. storage.

Moisture Cotet :
This was determined by calculating the weight loss of 2g. (ADY)

left: ovenight in an oven at 100C.
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Leached Cel Costitents :

It is generally agreedl thAt the guantity of cell 'constituents lta- -
hed from (ADY) duiing reconstitution is an inder of (ADY) quality.
It is a measure of the diferent treatmnents in minimising leachirg.
Leaching experiments done in tنhese studies were based on the methbd
presented by Chen eنt al. (1966) 1 g. of (ADY) was extracted in
30 ml distilled water at 28%C by stining for 3 minutes in 100 ml
capacity glass beaker. Cells were then centIifuged foi 16 miutes
at 3000 rp.m. The supernAtant was the careFully decAnted it6 ٠a
drying pan and dried to 4 constant weight at 100%G in a foreed draft
oven. 'The rehydration loss was expressed as percent yeast sohids
extracted.

• 4

Rcswlts am Discssions

Results presented in table 1 show that washing the yeast cells
prior to dying with gelatin solutios at pH 6.5 seems to have tle
highest protective efrect oyer (ADY), especially at 1.5% and 2.0%
gelatin concentrations. Also, the pH of the gelatin solution used foYح 

washing is critica] in reference to the water dispersibility of thue dried
3east cells, where they stay in clumps on rehydration. Glumping of
the yeast cells at Howver and higher pl range5 occurs only after dry­
ig. So both lower and higher pH 1anges together with drying might
have an effect on the hydration properties of gelatin.

TogAshi et al. (1961) and Andrev (1959-1961) studied mnocel
systen1s simulating typicAl food struetures to see the lipid stability

of•١٠ ام ه dehydrate foods. They found that gelatin has a protective efect
agaiist fat oxidation, and the larger the iumerical diference pI
pH of gelatin the less tle oxidation rate. This diference' my be
talcen as a measure of the Iesidual clarge on tle protein suFface. It
8uggests that a lipoprotein orienttion mAy account for the. reduced
oxidation Rate. of fat spead upon a protein surface. .Inthe prsent
studies however, higher pH 1anges of gelatin did not show any signi­
ficant improvements in its protective power on (ADY) against oxida­
tive deterioration during storage in an air ztmosphere.

DatA for leached-cell 'eonstituents .on Iehydration presentel in
table 2 did not show any significAnce in reference to. the protective
power of gelatin. 'This might .be due to the fact that on rehydratibn,
gelatin whie coat the yeast cells mnight leave with the cell const­
buents.
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SUMMARY

Conventional active dry yeast (ADY) has a very low storage
sاability in an ai atmosphere, while «protected» (ADY) proved to
be stable on storage in an air atmosphere. 'The latter was developed
by the icoTporation of an antioxidant into the yeast cream prior to
drying.

A method of incorporating gelatin instead of antioxidants to the
ycast was developed based on washing the yeast cells with gelatin
soltttions at specific concentations and plT - prior to drying.

Washing the yeast cells prior to drying with gelatin solut-
ion8 at pH 6.5 especialy at 1.5% and 2.0% concentrations, proved to
have tنhe aptimum protection for (ADY) during storage in an aiI
atmosphere at 280C.
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TABLE 1
STABILITY4+ OF GELATIN COATED (DAY)

AFTER 6 WEEKS STORAGE IN AN AIR

ATMOSPHERE AT 28C.

 سد ب بشد ج

Washing Solutions

Dist. Gelatin ConcentrAtions
pH Wate1' 0.5% 1.0% 1.56 2.%

5.0 60.5 66.24 70.3" 60.9 59.3
5.5 56.6 65.1 68.0% 66.0 80.7
6.0 68.5 66.4 78.3 61.8 78.9%
6.6 60.8 67.4 80.5 92.1 92.9
7.0 60.5 67.6 741 77.1 77.3
7.5 61.5 69.2 78.9 77.0 77.6
8.0 59.1 64.5 69.1 70.6 74.8

+٣ Percent etention of dough raising power at 28C.

٣ Percent yeAst solids extracted at 28C afte1 6 weeks storag.

TARLE 2

STORACE STABILITY OF (ADY) WASHED
WITH CELATIN SOLUTIONS AT pH 6.5

3 د بد د٠ د »د د د، اد ،د  د ،د بد،، د، د، »د،٠٠ د ، د

ADY Rebydration (Stability)
Concentration Moistre Properties (Weeks of Stoage)

6 8 10

% % %
60.8 59.4 56.9
80.6 73.6 66.3
92.1 78.7 72.3
92.9 81.8 80.2

%

Dist. HA0 42 9.4
1.06 4.0 8.5
1.5% 3.9 9.3
2.0% 8.9 9.0

٢ The yeast cells stayed in clumps on rehydration.


