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ABSTRACT

Fermented barley food was produced by the mixed culture fermentation with a tri-culture system

of a mold, a yeast and a lactobacillus.

When Rhizopus delemar |[FO 47486, Hansenular anomala \FO 0568 and Lactobacillus sp. L-5
were selected and cultivated on steamed barley at 30C for 2days and 37C for 3days, the fermen-
ted product of good quality was obtained. During fermentation, changes in acidity, pH, water
content and color of fermented barley were examined.
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Table 1. Charactenstics of barley fermented with various fungi at 30T for 5 days

Organisms No. of species tested Characteristics

Rhizopus 6 No spore formation, good dissolution
of barley kernel, acceptable flavor

Aspergillus 5 Formation of spores and mycellial felt

Amylomyces rouxii 1 Slight dissolution, plain taste

NRRL A-17, 199

Endomycopsis Fibuli- 1 Slight dissolution, rough growth on

gera NRRL Y-7145 kernel surfaces, unpleasant smell

Pichia burtonii 1 Slight dissolution, rough growth on

NRRL Y-7143 kernel surfaces, unpleasant smell

Table 2. Characteristics of barley fermented with Rhizopus species at 30C for 5 days

Phizopus Taste Alcoholic Dissolution of Myecellial
species flavor barley kernel formation
R delemar Sweet, Mild Strong Slight
IFO 4746 slightly sour
R. japonicus Strongly sour, Strong Strong Felt
IFO 4758 bitter formation
R. javanicus Strongly sour Mild Weak Slight
IFO 4801
R. arrhizus Slightly Strong Strong Slight
NRRL 1469 bitter
R. oligosporus Bitter Mild Weak Felt
NRRL 2710 formation
R. oryzae Plain None None Felt
YUFE 1406 formation
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Table 3. Characteristics of barley fermented with Rhizopus delemar in combination with various

yeasts at 30C for 5days

Organisms Flavor Taste Dissolution | Appearance
of barley of barley
kernel kernel

Rhizopus delemar 1FO Strong ester Sour Strong Smooth

4746+ Hansenular an- flavor

omala IFO 0568

R. delemar~+H. sub- Strong ester Bitter Strong Smooth

pelliculosa NRRL Y- flavor

7176

R. delemar+H. mal- Alcoholic flavor, Bitter Weak Smooth

anga NRRL Y-7175 slightly upleas-

ant smell

R. delemar+ Endomy- Strongly Plain Weak Rough

copsis fibuligera unpleasant odor

NRRL Y-7145

R. delemar+ Pichia Alcoholic flavor, Sour Weak Smooth

burtonii NRRL Y-7143 unpleasant odor

R delemar+ Candida Slightly Slightly | Weak Smooth

melinii NRRL Y-7171 unpleasant odor bitter

R. delemar+C. par- No particular Slightly | Weak Rough

apsilosis NRRL Y- smell bitter

7172

R. delemar+ Saccha- Unpleasant odor Plain Weak Rough

romyces cerevisiae

IFO 0304

R. delemar+Torulo- Unpleasant odor Plain Weak Smooth

psis sp. ATCC 46433
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Table 4.Characteristics of barley fermented with Rhizopus delemar in combination with H.
anomala and with H. anomala plus Lactobacillus sp.

Barley fermented with: Sensory scores * rAcidity(%) Water content(%)
Rhizopus delemar IFO 4746
+ Hansenular anomala TFO 3.1+1.1 1.8 79.8
0568 * *
Rdelemar+ H. anomala 42+ 08 1.9 80.5
+ Lactobacillus sp. L-5% * %

* Significant at p=0.05
* * Fermented at 30C for 5days

* % * Fermented at 30C for 2days followed by 37C for 3days
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Fig. 1.Changes in pH(@—@), acidity(A — &), water
content(ll—M) and lightness(@—@)
occurring in barley fermented with mixed
culture of Rhizopus delemar TFO 4746,
Hansenula anomala 1FO 0568 and Lactobacillus
sp. L-5, at 30C for 2days and 37C for 3days.

Table 5. Sensory scores of barleys fermented with R. delemar and H. anomala in combination with

various lactobacilli.

Barley fermented * with: Sensory scores* *
Rhizopus delemar 1IFO 4746+ Hansenula anomala 39+ 13
IFO 0568+ Lactobacillus sp. L-5

R. delemar+H. anomala~+L. aci- 40+ 09
dophilus HL 36

R. delemar~+ H. anomala+L. casei 4.0+ 1.1
YIT 9018

R delemar+H. anomala + L. planta- 43+ 1.0
rum ATCC 8014

R. delemar+ H. anomala + L. helve- 3.9+ 0.9
ticus HL 18

* At 30C for 2days followed by 37C for 3days

* % Not significant at p=0.05
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