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Objectives

The natural fermentation of Indica rice is a traditional method used in producing high-quality rice noodles
having specific functional properties in China. However, rice noodles produced in small, labor-intensive factories
rely heavily on the worker's skill, and quality greatly varies with processing conditions. Little research has been
done on the effects of fermentation on the physico-chemical characteristics of rice starch, and hence the effects of
fermentation on rice noodles have not yet been elucidated. Thus, it is necessary to conduct studies in order to
understand the relationship between fermentation and the rheological properties of rice noodles, as well as to
standardize and increase the efficiency of its production. In addition, testing the fermentation technology for
other rice cultivars and applying it to other starchy crops such as maize would contribute to increasing the value
of raw grain materials. The overall objective of this study, therefore, was to investigate the influence of
fermentation of whole-milled rice granules on the physico-chemical characteristics of rice starch and the
rheological properties of rice noodles.

Results

Rice granule samples were fermented at 35°C for 27 h in an incubator until the pH value of the soaking
water reached 4.0; samples soaked for 3 h were used as a control, and were very similar to non-fermented rice
noodles. Fig. 1 shows that the pH of the fermented supernatant decreased to a minimum of 4.0 over 18 h. The
maximum acidity reached was about 1.1 mg/mL (lactic acid) when fermented for 27 h. Fermentation did not
have a significant effect on the starch and amylose content of rice granules; protein, lipid and ash content
decreased, whereas free fatty acid levels increased during fermentation. The rice noodles made from fermented
samples had lower maximum stress of 54 kPa, and higher maximum strain of 10.8%, and had a white, transparent
appearance and favorable chewiness compared to control samples (Table 1). From these results, we concluded
that fermentation decreases protein, lipid and ash content, freeing complex starch and increasing its expansion,
thus facilitating the formation of hydrogen bonds. In general, it is considered that rice stored previously for more
than 6 months makes better rice noodles than newly-harvested rice. This may be due to a similar protein and lipid
content decrease, or an increase of free fatty acid content during the storage period.
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Fig. 1. Changes in pH values and titratable acidity of the fermented supernatant (n=3).

Table 1. Rheological properties and sensory evaluation of rice noodles.

Samples Fermentation Control
Maximum tensile stress ¢ (kPa) 540 =+ 2.0° 1449 £+ 23°
Maximum strain ¢ (%) 10.8 = 04° 82 =+ 04°
Apparent elasticity index E (kPa) 499 x 10> = 6.3° 1.77 X 10° £ 68.3"
Break power W (N*cm) 033 £ 0.02° 0.66 £ 0.03*
Sensory evaluation results Softy, pliable, clear, white Firm, opaque, crumbly and
and chewy not pliable

*>mean values in each horizontal row followed by different superscripts are significantly different, as
determined by Duncan’s Multiple Range Test (P< 0.05).
All data are the means of 5 values + standard deviation.

References

Lu, Z., Li, L., Min, W., Li, Z. and Tatsumi, E. (2002): Influence of natural fermentation technology on the
rheological properties of rice noodle. Journal of Chinese Institute of Food Science and Technology, 2, 8—12
(in Chinese).

Lu, Z., Li, L., Cao, W,, Li, Z. and Tatsumi, E. (2003): Influence of natural fermentation on physicochemical
characteristics of rice noodles. International Journal of Food Science and Technology, 38, 505-510.

E-mail address: tatsumi @jircas.affrc.go. jp

Influence of natural fermentation on the physico-chemical characteristics of rice noodles



