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Table 1. Inhibitory effects of aqueous extracts of wheat

flours on fermentation.

Wheat flour Rate of inhibition %
Eagle (Nihon Seifun Co.,Ltd. ) 73.4
Heart ( n ) 56.3
Supercamellia (Nisshin Seifun Co.,Ltd. ) 65.6
Flower ( n ) 34.5
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Aqueous extract of wheat flour (1 : 3) 900 mi

added ammonium sulfate up to 70% saturation
Precipitate
dissolved in 150ml of water and filtered
Filtrate
dialyzed against water
Dialyzed solution 250 m]
added with 750 ml of ethyl alcohol
at 0°C and centrifuged
Precipitate
added with 10g of Hyflosupercel
and dried at room temperature
Inhibitor 11.8123 g

Fig. 1. Fractionation of the inhibitor with ammonium sulfate
and ethyl alcohol.
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Table 2. Effect of the inhibitor on the fermentation by

baker’s yeast.

Inhibitor Rate of inhibition %
Aqueous extract of Eagle (1 : 4) 62.7

The purified inhibitor solution

54.6
(78.7mg,/ml)
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Fig. 2. Gel filtration of the inhibitor through Sephadex G —50,
The inhibitor solution (0.34g 30mf H.O ) was applied to a column of
Sephadex G—50 (2.2X4lcm) swollen with water. The flow rate was
‘controlled to 20m¢ per hour. The inhibitory effects of each fractions
(4ml) and the concentration of proteins were determinad under
standard conditions.
(1) Concentration of protein

(2) Inhibitory effect
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Fig. 3. Absorption spectrum of the purified inhibitor.
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Table 3, Stability of the inhiBitor to heat.

Inhibitor Rate of inhibition %
Untreated 63.2
Heated at 407C for 10min 60.5
Heated at 60°C for 10 min 37.8
Heated at 80C for 10 min 30.8

Heated at 100°C for 10 min 22.5
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Table 4. Stability of the factor to pH.

Inhibitor Rate of inhibition %

" Untreated 53.6
Treated at pH 2.4 21.0
Treated at pH 3.2 28.4
Treated at pH 4.5 35.8
Treated at pH 5.0 41.0
Treated at pH 6.0 45.2
Treated at pH 7.0 51.5
Treated at pH 8.0 52.0
Treated at pH 9.0 52.4




A mixture of 3 ml of the inhibitor solution (1.57g, 30m{ H,0 ) and
3mé of buffer solution of various pH was incubated at 30C for 60 v
min, then dialyzed against water. The dialyzed solution was filled up
to 8 mé by adding water. The inhibitory effect of the solution ( 4m)
was examined comparing with the untreated inhibitor solution.

pH2 — 8-------m---- McIlvaine buffer
pH 9 - Glycocoll-NaOH buffer
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Table 5. Pronase treatment of the inhibitor.

Inhibitor Rate of inhibition %
Untreated 48.8
Treated with Pronase ) 11.7

A mixture of 5mé of the inhibitor solution (19.7mg/mé water )
and 5mé of 0.1% Pronase solution {or water ) was incubated at
30°C for 15 hr. The samples ( 8 m{) of each inhibitor solutions were
taken and their inhibitory effects were examined under standard

conditions,
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Table 6. Relation detween the inhibitory effect and sucrose

concentration.

Concentration of sucrose )
Rate of inhibition %
in the medium %

10 45.9
20 59.7
30 68.6
40 69.5

Fermentation test was carried out under standard conditions
modified by varying the sucrose concentration in the fermentation

medium.
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Table 7. Effect of the inhibitor on the fermentation by pressed

yeast and dry yeast.

Yeast Inhibitor solution Rate of inhibition %
Pressed yeast (2 g ) 78.7mg,/ md 65.6
Dry yeast (0.75g) 78.7mg,/ md 67.5
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Table 8. Effect of the inhibitor on zymase activity.

No. Relative fermentation activity %
(1) 100
(2) 115
(3) 100
(4) _ 120

Fermentation tests were carried out under standard conditions

modified by varying the fermentation media as follows.
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No. Zymase Inhibitor M KH,PO, Sucrose H,0 (pH5.0) acetate
(1) Powder1l g 0 3mf 15mé 11mé 1mé 50mg
(2) " 78 .8mg/8m{H,0 3 mf 15mé 3mé 1mé 50mg
(3) Liquid 3mé 0 3mé 15mé 8mé 1mé 50mg
(4) " 78.8mg/8mlH,0 3md 15mé 0 1mé 50mg
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Fig. 4 . Repression of the fermentation activity of baker’s yeast
by treating with the inhibitor.

The following systems (1 — 4 ) were respectiveiy incubated at 30°C
for 60 min. The each cells were collected by centrifugation, washed
with water and suspended in water (0.7g cells/15m¢ water )

The fermentation activities of each cells were determined under
standard conditions without the inhibitor.

(1) Baker’s yeast 4 g +H,0 15mé
(2) Baker’s yeast 4 g +the inhibitor solution (79mg/15m¢H,0 )

( Baker’s yeast 4 g +the inhibitor solution (158mg/15m¢H,0 )
(4) Baker’s yeast 4 g +the inhibitor solution (316mg/15m¢H,0 )
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Table 9, Death of native yeast cells by the inhibitor solution.

Cells Death rate %
1 12
2 12
3 78
4 85
5 95

(1) Untreated cells
(2) Pressed yeast cells (20g) +H,0 (60md)
(3) Pressed yeast cells (20g ) +inhibitor solution (60m{)
(4) Pressed yeast cells (20g) +0.3%BC *solution (60mé)
(5) Pressed yeast cells (20g ) +toluene ( 5mé)

#%BC: Alkyldimethylbenzylammonium chloride

The cells were respectively treated at 30°C for 2 hours.
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Fig. 5 Repression of the inhibitor activity by sodium chloride.
The following systems( 1 — 4 ) were respectively incubated at 30C
for 60min. The cells were collected by centrifugation, washed with
water and suspended in water (0.7g cells/15m¢ water ) . The
fermentation activities of each cells were determined under standard
conditions without the inhibitor.
(1) Baker’s yeast 4 g +H,0 20mé
(2) Baker’s yeast 4 g + 4 %NaCl 10mf+H,0 10mf
(3) Baker’s yeast 4 g +the inhibitor solution (158mg/10mé H,0 )+
H,0 10mé
(4) Baker’s yeast 4 g +the inhibitor solution (158mg/10m¢ H,0 )+ 4 %
NaCl 10mé
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Table 10 Repressive effect of sodium chloride or magnesium

sulfate on the inhibitor activity.

No. Optical density Optical density  Concentration of
at 260 nm at 280 nm  polysaccharide (mg/mf)
(1) 0.110 0.063 0.27
(2) 0.115 0.067 0.22
(3) 0.103 0.055 0.22
(4) 0.210 0.149 1.75
(5) 0.135 0.100 0.95
(6) 0.128 0.095 0.95

The following systems ( 1 — 6 ) were respectively incubated at 30C
for 24 hours and centrifuged at 10,000rpm. Optical density at 260 nm
and 280 nm were determined with the supernatants diluted 50 times
with water.

(1) Cell suspension®* +H O 25mé
2) Cell suspension +20%NaCl 5mf+H,0 20mé

3) Cell suspension +M/10 MgSO, 5mé+H,0 20mé
Cell suspension ~+inhibitor solutioxnm +H,0 15mé
5) Cell suspension =+ inhibitor solution +20%NaCl 5mé+H,0 10mé

A)\/\/\/\
=

6) Cell suspension +inhibitor solution +M/10 MgSO, 5 mé +H,0 10mé
% Cell suspension @ 1 g cells/25m¢ H,0
% ¥ Inhibitor solution : 79mg inhibitor/10m¢ H, O
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Negoro,Hideo

Fermentation Inhibitor in Wheat Flour

Résumé

It was found that aqueous extracts of wheat flours showed inhibitory
effects on fermentation by baker’s yeast and the magnitude of their inhi-
bition considerably varied owing to the different kinds of wheat flours.
The inhibitor was fractionated with ammonium sulfate followed by pre-
cipitation with ethyl alcohol and further purified by gel filtration through
Sephadex G-50. The peaks of the inhibitor and the protein fractions él-
most entirely overlapped each other.

The purified inhibitor gradually lost the activity by heat treatment,
however retained a little inhibitory effec; even after treatment at 100°C
for 10 minutes. The inhibitor was stable in alkaline side, but lablie at
acidic region below pH 3.0, and destroyed by treating with Pronase. The
purified preperation inhibited the fermentation py dry yeast as well as by
the pressed yeast, but showed no inhibitory effect on zymase activity. It
was also found that the fermentation activity of baker’s yeast was mark-
edly destroyed by incubating the cells with the inhibitor solution at 30°C
for 60 minutes, accompanied by release of proteins, carbohydrates, nucleo-
tide-like substances and death of some cells.

However, the repression of the fermentation activity of the cells, also
the release of various substances, was considerably prevented provided

sodium chloride or magnesium sulfate existed in the fermentation medium.



