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A combined method of autolysis and enzymatic hydrolysis of baker's yeast was developed for the production of yeast
extract, which is widely used as a natural food ingredient. From statistical analysis, NaCl and ethanol addition were found to
be significantly effective factors in autolysis of yeast. The optimum dosages of salt and ethanol were 3% and 1%,
respectively. Heat treatment and the use of cell lytic enzyme were not significantly effecting on the autolysis. Yeast
hydrolysate was prepared by autolysis, followed by enzymatic hydrolysis using proteases, nuclease and deaminase.
Additionally, the hydrolysate was processed by downstream process including Maillard reaction and debittering. The total dry
matter yield and total nitrogen vyield for the process were 76% and 59%, respectively. Compared to a process using
brewer's yeast, when baker's yeast was used as a raw material, a higher recovery yield was obtained.
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A AAHE EF (instant yeast): Lesaffre International
(Marcq-en-Baroeul, France)] A|ES AMg-3lch Ad& &4
o Age 1€ muo BUsA wuA alEat
NovozymeA}l (Bagsvaerd, Denmark)®] Flavourzyme®} Protamex
2(5), MA¥Ey Esaie BiocatalysisAl  (Wales, UK)9]
DEPOLE, 5’-phosphodiesterase®} AMP-deaminase= Amano
PharmaceuticalAl  (Nagoya, Japan)?]  Enzyme RP-13}
Deamizyme 2tz} AL&-3H{THd).
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o2 g awEHA Arlasts: fEIE FAFHS
iv— 59 Z7]43MA] NaCl, oeh2, lytic enzymeX8], &
2ol 932 FANEY) #43te] Greco-Latin square design (4
17 35S ol &3k NaCl H7bF (O, 3, 6%), &g
A7FE ©, 3, 6%), X8 A (8Az); 80T, 3 min; 90T,
5 min), A¥8 BsfEL H7FF 0, 001, 0.1%) ZANA A
2% Adsld QAR T ASA) TIE FBL AAA
o2 EAsg. 1247 ¥E F 1FE % dogz &
A A FAHOZ folB LA AuSHEh

o tof

Table 1. Greco-Latin square experimental designs and dry matter yields

Experimental conditions Dry
Aligment A B c D Cgingu
(NaCl %) (EtOH %) (Heat,"C, min.) (Lyt.enz %) %)
AlBICID1 0 0 0 0 5.8
A1B2C2D3 0 3 80,3 0.5 11
A1B3C3D2 0 6 100, 3 0.05 14.8
A2B1C2D2 3 0 80, 3 0.05 2.6
A2B2C3D1 3 3 100, 3 0 5.6
A2B3C1D3 3 6 0 0.5 6.4
A3B1C3D3 6 0 100, 3 0.5 0.1
A3B2CID2 6 3 0 0.05 0.8
A3B3C2D1 6 6 80, 3 0 32
A1B1C1D3 0 0 0 0.5 32

1) Dry matter content after 12 hr autolysis.
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Table 2. Analysis of variance after the first pooling for dry matter content
at 12 br

Vable forimen  fuadom  Memsmwes | Fole
(S8T) k1)

ST 182.53 8

SA 12839 2 64.19 52.86*

SB 42.34 2 21.17 17.43

SC 9.38 2 4.69 3.86

SE 243 2 1.21

1) C=0.1, Fo=9; 0=0.05, Fo=19; C=0.01, Fo=99.
2) MSE: mean squares of error.

Total nitrogen concentration (%)

Figure 1. Effects of NaCl and ethanol addition on total nitrogen
concentration in yeast autolyzate. All combinations were incubated
with 15% (w/w) baker’s instant yeast for 12 hr.
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Figure 2. Time courses of dry matter content (open circle) and total
nitrogen content (closed circle) in the yeast autolysis. NaCl and
ethanol were added to yeast suspension at concertration of 3% and
1%, respectively.
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Table 3. Change of dry matter content and total nitrogen content during yeast extract production

Unit operation Overall
Autolysis  Protease treatment Nuclease treatment Deaminase treatment Maillard reaction XAD7 treatment yield (%)
Dry matter content (%) 132 12.6 134 134 130 114 76
Total nitrogen content (%) 0.741 0.882 0.982 0.807 0.900 0.803 59
gasith &5t JELS A AN debittering WYL FT F Q o

FFAE A2, 19)31e] A A AR Aol
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Figure 3. The whole process diagram of yeast extract production
using instant yeasts.
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