CHAPTER VIII

AUTOLYSIS

8.1 Autolysing Condition

8.1.1 Apparatug’
8.1.1.1 2)
B.1.1.2
B8.1.1.3
B.1.1.4 i XS \ ;'j:I 322)
8.1.1. W°
8.1.1.6 ature recorder (CHINO DR 015)
8.1.2 Reagef
8.1.2.1
8.1.2 ' tigal grade
B8.1.2 ;

3.1.2. ;-.t

"

8.1.3 Prac .

ﬁ%ﬂwmﬂ‘i

Added distigled water to yeast celdg at ratio 1:1
RN T NAINEIN Y
ii) Adjusted yeast slurries to pH 6.0 by lactic acid
iii) Incubated yeast slurries at 4u C for different period
of time ranging from 24 to 72 hours
iv) Separated yeast autolysate from cell debris by

centrifuge (8,1.1.1) ac 3000 rpm, 15 minutes
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v) Analysed the data by comparing percentage yield of

nitrogen (ses 7.2.1),

Percentage yield of nitrogen = gmnitrogen in supernatant after centrifuge
gmnitregen in homogenate bafore centrifuge

B.1.3.2 Concentration of sodium chloride and ethanol

i)' Added combination of scdium chloride and ethanol in 4

levels ranging from 0% to 10% 4 on dry weight) to yeast caells

ii) hdjunt-j o pH 6.0 by lactic acid

iii) Incul f?' i 2 g EG.G for 48 hours
iv) 3.1 iv to v
B.1.3.3
i) the level of 0.1% and

1.0% (based on dry yeast caells

ii) B.2 il to iv
8.1.3.4
1) o pH 4, 5, 6 by lactic acid

Ll - Ll
ii) t 40, 50, 60 C

iii) FJ iv and analysed the

data according to t'f or il design of experiments

o

with pH and tamperntuiﬂ as variable {Cnchrnn, 1a57).

“fiHd ﬂ@%ﬂflﬁﬁ%&ﬂﬂ‘i :

Froze ynnlt.imlln frnm 1? C to -E c and thawed to 20 C

’ﬂ Wﬁl RN FEHRRITREVRE: < « v

1ii) Determined percentage yield of nitrogen between freezing
and thawing cycle

iv) After 4 cycles of freezing and thawing, did the same

process as 8,1.,3,2 ii to iv
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B.2 Optimum condition for autolysis of yeast cells using 23 factorial

design of experiments

The variables and corresponding levels of the variables in the
experiments are

1. Preservative agents, using combination of sodium chloride

and ethancl at the level of 0 ! 5% (based on dry weight of yeast cells)

ul of 0% and 0.1% (based on dry

2. Addition of
weight of yeast protal
3. Autolyss d 55 ¢
After incul® ed percentage yield of
nitrogen in each &% Hn by Yate's method
(Cochran, 1957) tg *R_ttad ranked contrast means

against problabili

AULINENINYINS
IR TUUM TN



B.3 Results of autolysis cnnditiénn

8.3.1 Incubation time

44

Results on profiles of percentage yields of nitrogen

contents with respect to incubation time are shown in Table 8-1.

The

percentage yields of nitreogen content in control samples incubated for

72 hours were not determined, 'i
\I)
o 1

Z PN

Table H-1 d

—
e

Control

Scdium chloride 5%,

ethanol 5%

Sodium chloride | “‘:

ethanol 10%

|
L

=

it was badly contaminated and putrid.

72 hours
.07 contaminated
.81 72.10 X 0.70
¥} 0.83 54.10 ¥ 1.23

AuAueninenni... ...
IRTAINIUNRINY 1A Y



45

8.3.2 Concentration of sodium chloride and ethanol

Results on percentage yields of nitrogen contents with
ragspoct to concentration of sodium chloride and ethancl are shown in
Table B-2.

Table B-2 Percentage yiald of nitrogen content in duplicate
L A |

W
¢ )," act obtained by autolysis
1
lon o . chloride and ethanol aftor

sample

Sodium chloride | 63.67 ¥ 1.44
Sodium chloride 57.82 ¥ 1,30
Sodium chloride 65.03 * 1.85

Sodium chloride 55.22 ¥ p.40

" The a ;:f' 7 E¥'). pH were 50 C and 6,

ranpact}f ly,

4F

AULINENTNYINS
AMIAINTUUMINYINY
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B.,3.3 Concentration of p&pnin

Results on percentage yield of nitrogen contents with

respect to concentration of papain are shown in Table 8-3,

Table B-3 Percentage yield of nitrogen content in duplicate
samples nf a‘j'f extract obtained by autalynia*

with s | F#Fain after 48 hours of incubation

yield of nitrogen

Control I 0.40
Papain 0.1 L 0.7
Papain 1.0 ¥ 3 .00

AULINENINYINS
AMIAIATANNIINGIA Y



B.3.4 pH and tampuraturu'
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Results on profiles of percentage yield of nitrogen

contents with respect to three different pH and three incubating

temperatures are shown in Table 8-4.

Table B-4 Percentage yield of nitrogen content in duplicate

gampla
di an
a - 1 fes
pH ——
4 774 -
J
5 75.90 ¥ i
b
&

appendix I)

gract obtained by autolysis at

ing temperatures following

nta with 48 hours of

("c)
60
Z 0.68 67.76 ¥ 1.20
1 ¥ 0.67 59,98 % 1.40
S} 27 61.36 ¥ 0.89

caiin experiment (see

W’H@ﬂﬂ%ﬁ&ﬂ%% ﬁﬂﬂﬁlﬂc’f vitrogen in

yeast a nlyuata at 95% confidential lavﬁl



8.3.5 Freezing and thaﬂiﬁg

B8.3.5.1 Temperature time profiles

Temparature and time profiles of freezing and

thawing cycles of yeast cells are shown in Figure B8-1.

AuEINENINgINs
RIAINIANMING1AD
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8.3.5.2 Fraezing_anﬂ thawing cycles

Results on percentage yield of nitrogen céntanta

with respect to various cycles of freezing-thawing are shown in Table B8-5.

Table 8-5 Percentage yield of nitrogen content in duplicate

samples of gopgt extract obtained by rupturing yeast

cells. « \if nlaa of freezing-thawing
. R —

entage yield of nitrogen

in extract

Control 38.44 ¥ 0.62

Cycle I of freezing & 42.3ﬂ|i 0.20

Cyele 11 of freezing 43,97 ¥ 0,12

Cycle III of freezing aj 46.48 - 0,76

Cycle IV of freezing and UF 46.70 ¥ 0.07

-

L4

' Ly

AULINENTNEINT
AN IUAMINIAY
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8.3.6 Optimum condition for autolysis of yeast cell using 23

factorial design

Results on percentage yield of nitrogen contents with
respact to treatment combinations of 23 factorial design of experiment
with preservative agents, namely, sodium chloride and ethanol, additien

of papain and autolysing temperature are shown in Table B8-6. Contrast

gn experiment are shown in

Table 8-7 and half normal™SEeSSET thé e a#t means are shown in Figure 8-1.

Table 8-6 Re=nGlr 4 'f‘g W% n;;i?n with preservative agents,

talyeing temperature as variables

Treatment combinatic - e v ﬂ entage yield nitrogen
! 56.95 % 1.84
™ 86.31 ¥ 3,03
b 7.19 * 0.01
ab (A T 2.51
@ * .05
o Io.0
pe 6 % 3.80
g 3 1.44

-y W’W’Qﬂ@&!‘%&%‘lﬂ‘}ﬂﬂ ’1 Y

Lndlcataa control incubated at 40 C
b indicates addition of sodium chloride and ethanol at the
level of 5% incubated at 55.C
ub dpdicates addition of sodium chloride and ethanol at the
loval of 5% incubatod at dﬂlc

¢ indicates addition of papain at the level of 0.1% and-

incubated at 55 C



Table B-6 (continue)

" ac indicates addition of papain at the level of 0.1% and
incubated at 4u'c
be indicates addition of sodium chloride and ethanol at the

level of 5% and papain at the level of 0.1%,

incubased M # c
. S/

indicates agd “gFhloride and ethanol at the

at the level of 0.1%,

!‘:-EJ

L A

AULINENINEINS
MIAINTAUNNIING 1A Y

52



53

Table B8-7 Contrast Table of 23 factorial design with preservative

agents, addition of papain and autolysing temperature

as variables

w
Treatment Combination Contrast mean

+23.91

-0.05
-0.91
+5.91
-4.45
+0.,71

+0.102

" Contrast el P 3 son among various treatment
¥/
means of an expde== > 3 fixed treatments with
LM INT,
assump™hor ipﬂndﬂﬂt-

u" ‘

A

AULINENINYINT
RINNIUNMINGIAY
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8.4 Discussion on autolysis cnnditinns

B.4.1 Incubation time
Percentage yield of nitrogen increased with incubation
time, the rate of increase, however, decreased with respect to time as
shown in Table 8-1. Percentage yield of nitrogen content in control

samples incubated for 72 h

ble 8-2 show that increasing
the concentration ol ” b adel geathanol at 10% each decreased

percentage yield of HWeaaSdstion of sodium chloride and

ethanol, the autolyy ~ -- yputrefaction.

Walle 8-3 ghow that, addition
- \
of papain to yeast 8uty _*A-Li‘ i cantly increased amount of

percentage yield of n tr asultas confirm the importance of

adding exogenousgenzamiiiEli ki Jutolysis (Chao et al, 1980),
Increasing papnfﬁﬁ : l;iguntaga yield of nitrogen,
however, further §fcredt®® Weyme @y impose higher cost on

tha process.

mmm*zw BN

Experimental gesults fr Table 8-4 ﬂw that pH and

e TR SRR ARE e

tamparat.urn gave a significantly decreased amount of percentage yield
of nitrogen. These results confirm the importance of incubating

temperature in the yeast autolysis (Peppler, 1982). Incubating
L]

temperature of 40-50 C at pH 6 gave more percentage yield of nitrogen

than those at pH 4 and 5.
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8.4.5 Freezing and thawing

Experimental results from Table B-5 show that freezing
and thawing did not appreciably affect percentage yield of nitrogen on
rupturing yeast cells. From cycle I to cycle IV of freezing and thawing

percentage yield of nitrogen of freezing and thawing product was slightly

increased.
B.4.6 Optimum con lysis of yeast using 23
factoridl ;?i F‘ ) S - 5
i Experi - i"jﬁt | S~ e 5.2 to B-5 show that

three factors may a®¥isg - These factors are
preservative agents®™tug ' _f:‘” 'éq ethanol, enzyme papain
and autolysing tempeffat i oF F';rea factors will be
assessed for interacy ctorial design of
experiments (Cochran,
Exparimoe | Tdble B-6 and Figure B-1 show
that contrast ma.an qf | poafar e was_ the highest (+23.71).
It indicates that ;T—‘—-_m——— ¢ffe the yield of nitrogen
in yeast au.tt:n:'nlyfsm.!:.larl L 7 ‘ st ran of papain was +5.71.

It indicates that pap* at 0.1% of waight of yeast protein would

ervess oA R VNI FINEIRT o e

conformed with “m results of m.-ul:.mz.nary nalysis shqyn in Table 8-3

ond e—4ammmmumwmaa
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