Effect of natural fermentation on the textural improvement of traditional fermented rice
noodles

Natural fermentation of whole polished rice grains (Indica) is a traditional processing
method widely applied in southern China and Southeast Asia to improve the texture of rice
noodles. Though it is common knowledge that rice starch is degraded during fermentation
resulting in poor gel strength, little is known about the effects of fermentation on texture
characteristics of starch-based foods; hence, its effect on rice noodles remains unclear.
Therefore, exploring the merits of fermentation is crucial in enhancing the quality of
fermented rice noodles. The objectives of the present study are: (1) to isolate, identify and
characterize the micro-organisms present during the natural fermentation process, (2) to
determine the metabolites produced during fermentation and chemical component changes of
raw milled rice grains, (3) to investigate their effects on rheological and sensory properties of
rice noodles, and (4) to clarify the mechanism for improving the texture of fermented rice
noodles.

A total of 170 lactic acid bacteria (LAB) and 96 yeasts were isolated from three local
factories in Changde City, Hunan Province, China. Lactobacillus plantarum (32 strains)
was more frequently isolated than other LAB species during the fermentation process. The
number of Lactobacillus strains (83.5%) suggested that lactobacilli predominated in the
fermented rice noodle processing. The predominant yeast species was Saccharomyces
cerevisiae (57 strains). Table 1 shows the chemical components of raw rice material,
fermented rice grains and fermented supernatant at 72 h in three factories. After fermentation,
the contents of total starch and amylose, and reducing sugar increased, whereas the contents
of starch damage, protein and lipid decreased. However, the changes on total starch and lipid
were not significant (P > 0.05). Lactic acid was the dominant organic acid produced by
fermentation.

Rice starch underwent slight hydrolysis during natural fermentation while its purity
increased significantly. Treating the raw milled rice grains with trypsin, lipase or lactic acid
(pH 4.0) could modify the rheological characteristics (Fig. 1) and improve the sensory
properties of rice noodles. Removal of protein and lipid by a physical extraction method
confirmed the result of protease and lipase treatments, indicating that the purity of starch is an
important factor in determining noodle texture. Low molecular weight sugars should be rinsed
completely from rice grains immediately after fermentation to minimize their negative effects
on the tensile and sensory properties of rice noodles.

In conclusion, fermentation of raw milled rice by LAB and yeasts decreased protein and
lipid content and increased the purity of rice starch, thereby improving the texture of
fermented rice noodles. However, the low molecular weight sugars produced during
fermentation should be removed for their negative effect on texture.

(E. Tatsumi, M. Saito, K. Kohyama [National Food Research Institute], Z. Lu [China
Agricultural University], L. Li [China Agricultural University])



Table 1. Chemical components of rice grains and fermented supernatants

Raw rice Fermented rice grains

material Factory A Factory B Factory C
Rice grains
Total starch (%) 89.1 + 09* 903 £+ 1.1*° 907 + 0.2*0 899 + 0.72
Amylose (%) 206 + 07¢ 216 + 03° 211 + 06° 219 + 05°
Starch damage (%) 284 + 0.13° 043 * 0.31° 057 * 0.22° 073 *= 0.17°
Reducing sugar (%) 035 = 0.01* 311 * 0.11° 364 * 0.2° 377 % 0.13°
Protein (%) 45 = 0.3° 36 = 0.1° 39 + 0.2° 32 =+ 0.6°
Lipid (%) 09 + 0.1° 0.7 = 0.1° 06 = 0.3 0.7 = 0.2
Reducing sugar of fermented 0.12 + 0.01* 350 * 0.03® 347 + 0.11° 409 + 0.07°

supernatant (g/l)

Values within the same horizontal row followed by the same alphabetical letter are not significantly different (P > 0.05).
Fermented rice grains were obtained from three local factories in Changde City, Hunan Province, China.  Raw rice

material and tap water in all the local factories were from the same supplier.
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Fig. 1. Tensile properties of rice noodles derived from treated rice grains



