CHAPTER V

PRODUCTION OF YEAST EXTRACT

Technically extracts from faauts can be produced in various ways.

The processes differ both bl CHES $ic and in the functional pProperties

of the products obtai oto, 1976).

5.1 Methods of

The three | o i % agE\e " are plasmolysis, auto-

lysis and hydrolysj [ o N W 1975 Sugimoto, 1976).
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proteasefand ribonuclease, digest the intracellular high molecular weight
components of the yeast cells (Chao et al, 1980). The process can be
induced by heating yeast to a temperature (about SQICJ (Peppler, 1982)
where the cell ig killed, but the enzymes systems are active. During
autolysis, macromolecules aro hydrolyzed and the soluble dogradatien

products of small molecular size, such as peptide, amino acids,
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nucleotides etc., diffuse out fr-:::-m the cell (Peppler, 1982). Figure 5-1
illustrates the changes in yeast cell weight as leakage of cell consti-
tuents and their derivatives occur during autolysis (Hough, 1970). The
course of changes in yeast protein and amino acid content during autolysis
are shown in Figure 5-2 (Hough, 1970), The rate of yeast autolysis

depends on temperature, pH value, ﬁim, type of yeast and conditions of

other adverse circiyi® f 4 WSS : as high temperature, the

yeast will almost ture of living;dying and

dead cells. The cy £ , - LA N ients and some of them will

- 0 ﬁ"\- ermeability of the plasma

membrane. Intracellu® . \ \‘ leased into the medium. The

living cells will respgh r— i_ pc@iof protein in the medium (some

of which is derived from ﬁ and will secrete proteolytic

enzymes to utilifcdi ~eoalvEi gnis are probably derived
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from inside the : " released by reverse

pinocytosis. Henc®the first stage of autolySis is an attempt by the

¢ _ Q/ _

yeast cell :ﬁﬂ}! mﬂﬂ ?a proteolytic activity
in the medi ‘“h s ‘ rived from dead yeast cells in which
o
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time will degrade macromolecules such as nucleic acids. This process

proceeds within the yeast mass until eventually all the cells die and
complete autolysis will occur (Hough 1970, 1971).

5.1.1.2 Proteases in yeast autolysis

It is known that there are four proteases release
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in water at pH 6.5 and 45 C (Hough, 1970)
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Table 5-1 Comparison of proteolytic enzymes from three

different autolysing yeasts (Hough, 1970)

Enczymes

Baker's yeast

ceravisaa

pH optimum

Temperature

optimum ( C)

Top fermenting
brewer's yeast

5, cerevisiae

Bottom-fermenting
brewer's yeast

S. carlsbergensis

35

50

50

&0
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during autolysis (Table 5-2), thn} are referred to as A, B, C and D, of
which A is by far the most abundant. The characteristice of these enzymes
in Table 5-2 show that A is less stable at temperatures over SD'C than

the others and has a pH optimum which is more alkaline than that of the
others. The products of the activity of A are amino acids or peptides

of low molecular weight, wheregh ose of B, C and Dare mainly of molecular

waight greater than 5,000) wzyma A acts on the products of

the other three enzy t glycoproteins, containing

S >

both glucose and ma proportions (Hough 1970, 1971).

xcessive permeability of
membranes so that 4 B¢ break down and lysosomes
release their enzyiy Mhis may be due to cessation
of anabolism withou WAty (Hough, 1970),

5.1.1.3 E 8d autolysis

anced by the addition of certain
exogenous-anzymes to the hao et al, 1980). The use of

BX0gencus enzymel-44 enhance tha sueaivesisi ,;ﬂk:nt such as protease

v .
enzyme (Papain) o ".lor for liberating the cell

contents. The eff ‘iancy of yeast nutnlyciajran been found to be greatly

¢ o/
improved by ge u “El iﬂ me /or mixture of enzymes
containing pii[a s nuclease, lipase, a analyse as the digestive aid.
¢ o o/
BV NPy L
synarqgi af a ﬁi (Farnum, 1975),

There are two possible mechanisms that added exage-
nous enzymes work in a synergistic fashion with the yeast endogenous
enzymes to achiove the autolytic degradation of cellular material, One

mechanism would be the direct attack on the yeast cell wall and/or

membrane by the added enzyme(s) to disrupt the structure of the barrier.
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Table 5-2 Characteristice of the four proteclytic enzymes

release during yeast autolysis (Hough, 1970)

Enzyme Optimum temperature Maximum temperature Optimum pH Optimum pH
for activity (°C) | for 100% stability ("¢)| for activity | for stability
A 7.5 6.0-6,2
B 6.2 6.0-6.2
c 6.2 6.0-6.2
D 3.5 6.0-6,2

AULINENINYINS
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The cytoplasmic content of the cnil, ineluding endogenoius enzymes, would
be leached out to permit better interaction between the substrates and
the nnayﬁas. A second possible mechanism could be the situation wherein
the autolysis was initiated from the action by the exogenous enzymes.
Enzymes of small size (molecular weight of approximately 13,000 such as

ribonuclease and 23,900 such asg pain) are known to be able to penetrate

olysis in industry are
the use of plasmol, iercial prncaaa,'nan polar
organic solvent sudgy E‘qyl acatate or amyl acotate

or inorganic salts g g often used to accelerate

it o\

A

autolysis for yeast (

L :’: -
5.2 pical productio j;:

e

wk is changed into a

During aytadlvsis, the soli : | o
liquid of the _5"_- b "I; wlubilized protein is

ble residual nﬂll materini by centrifugation. The

d,

clear supern | ﬂ mntﬁtﬂd in vacuum
@vaporator prj o pruy-dry;ng Papplar, 19

Chemical analyses pertaining to five extracts produced by five

separated from insc¥

different manufacturers are compared in Table 5-3 to 5-5. The gross
composition of selected commercial autolysed yeast powdor (Table 5-3)
varies markedly in protein and ash content. This indicates the degree

of variability in initial yeast composition and differences in process
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conditionsa. The nucleic acid components found in two commercial
autolysates (Table 5-4) include GMP (5'-guanylic acid) , a highly desired
flavor booster derived from yeast RNA. The nutritional importance of

yeast extract centres about contents of the B-vitamins (Table 5-5),

 Augineningns
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Table 5-3 Proximate analysis of five commercial autolysed

yeast extracts (Peppler, 1982)
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Component (% w/w) 2 B C D E
Moisture 3.3 5.8
Carbohydrates 12.0 6.2
Protein (total 57.0 67.2
nitrogen times 6, 25)

Ash 25.8 10.9
Lipids 0.1 0.5
Organic acids 2.0 4.8
Ammonium chloride 0.7 2;:5

¥
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Table 5-4 Nucleic acid components found in two commercial

autolysed yeast extracts (Peppler, 1982)
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Content (percentage of product)

Compunent A (96.6% Dry weight)

E (96.7% Dry

weight)

Adencsine monophosphate

Adenosine

Adenine
Cytidine monophosphatcis
Cytidine
Cytosine
GCuanosine monophosph
Guanosine
Guanine

Uridins moncphosphate

Uridine
Uracil
Xanthine

Total 4,63

0.93
0.18

ND

0.30

0.19
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Table 5-5 Range of vitamin content of commercial autolysed

yesast extracts (Peppler, 1982)

Vicamin Range of contant

(ma/100 g)
Thiamin 1.0 - 1.5
Riboflavin 1.5 = 7.5
Nicotinamide 12.5 - 55.0
Calcium p 3.0 -12.0
Pyridoxi 0280
Hiotin W 7 \ .005 - 0.2

A
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ho principle steps in a typical production are detailed in

Figure 5-3.
Brewer’ s yeast
Screened and debittered
Acculerators

sodium chlori

cell wall
and debris

:‘ Liquid (50% solid content)

~—> Paste (80% solid content)

¥

Sprny yer ———» Powder (96% solid content)
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