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Studies on Microbiological Putrefaction of

“Nihon-soba” (Japanese buckwheat noodles)
Shigeo MIYAO and Tadashi SATOH

Summary

Generally speaking, it is difficult to preserve “Nihon-soba” (Japanese buckwheat noodles)
because of their rapid putrefaction compared with other Japanese noodles “Udon”, “Chuka-
men”.

Therefore, it is required to make clear the cause of their rapid putrefaction in order to pro-
long their preservation time.

In this work, the cause of rapid putrefaction of “Nihon-soba” were studied.

Results obtained were as follows:

1. In our search for microbiological contamination of the commercial noodles “Njhon-soba”
were more contaminated with microorganisms compared with other specimens. Especially,
“Nama Nihon-soba” (Raw buckwheat noodles) were appreciably contaminated with coliforms.
2. As a results of the preservation test of “Nihon-soba” were carried out, it is noted that the
initial cells number of “Nama Nihon-soba™ was more than that of “Yude Nihon-soba™ (Boiled
buckwheat noodles), but the preservation time of “Yude Nihon-soba” was shorter than “Nama
Nihon-soba”.

3. Investigating the microbial contamination of the buchwheat and wheat flour, it is noted”
that the buckwheat flour was contaminated with 10° — 1()6/g of microorganisms and the wheat
flour was 0 — 103/g.

4. Similarly, the buckwheat grain were contaminated with 106/g of microorganisms and the
wheat grain were 10° - 10° /g.

5. Investigating the changes of the microbial numbers of buckwheat and wheat flour before
and after milling, in the case of wheat, the microbial numbers was reduced to 1/1000 of the
initial numbers by milling but those of buckwheat was not appreciably changed. It is considered
that significance of these are based on the difference of the milling technique.

6. When the bacteria were incubated in the media containing the substances extracted with
water from buckwheat or wheat flour, the bacterial growth was remarkable in the case of buck-
wheat flour,

Therefore, investigating the water soluble protein affecting the bacterial growth, it is noted
that the water soluble protein of buckwheat flour was about 4.6 times as much as that of wheat

flour.
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Table 1. Distribution of number of general bacteria and coliforms in cqmmercial noodles.
Bacterial General Dbacteria Coliforms
counts{i) | NU YU NC MC NS YS NU YU NC MC NS YS
108~107 0 1 1 1 5 0 0 0 0 0 0
10%~10°8 7 1 5 1 0 0 0 0 0 0
104~10° | 10 5 8 4 10 10 0 0 0 0 1 0
103~10* 5 5 3 0 2 1 1 1 5 0
10%~10° 4 0 3 0 0 0 0 0 6 1
0 ~10% 3 3 8 0 2 1 0 1 1 4
Number
20 19 22, 20 20 20 4 2 1 2 13 5
of samples
NU @ Raw Japanese noodles (“ Nama-Udon ") Y U : Boiled Japanese noodles (* Yude-Udon”)
NC : Raw Chinese noodles (" Nama-Chuka ") MC : Steamed Chinese noodles (" Mushi-Chuka”)
NS ! Raw Japanese buckwheat noodles (" Nama-Soba”) Y S ! Boiled Japanese buckwheat noodles (“Yléd%— "
oba

( Samples of 121 commercial noodles were obtained from each shops in Tokyo in 1984 )
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Fig. 1. Changes of viable bacterial number obtained from raw buckwheat noodles

(Nama-soba) stored at various temperature.

Log. viable cell counts (cell/9.)

O Total bacteria @ Gram positives © Gram negatives X Coliforms [ Fungi

Fig. 2. Changes of viable bacterial number obtained from boiled buckwheat noodles
(Yude-soba) stored at various temperature.
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Table 2. Number of various microorganisms in buckwheat flour.

Grade Total bacteria Gram positives Gram negatives Coliforms Fungi
Special high 5.0x10° 4.7x101 3.6x10° 2.0%x10° L4x10*
Special high 1.9x10° 1.2x10* 1.4x10° 46x10% 1.0x103
High 5.83%10° 2.7x101 36x10° 46104 1.5%x101
High 7.3x10° 1.3x10° 6.3%10° 1.6x10* 1.3%10°
Standard 1.0x10° 4.3x101 7.0%10° 1.4x10° 3.4x10*
Standard 63x10° 2.8x101 53x10° 1.4x10° 8.0x10%
Standard 1.3x10°9 3.3x101 11x10° 3.6x10* 1.7x10*
Standard 1.4x10° 2.6 101 8.6x10° 3.0x104 3.6x10*

Table 3. Number of various microorganisms in flour.

Grade Total bacteria Gram positives Gram negatives Coliforms Fungi
Special high <300 <300 <300 <300 <300
Special high <300 <300 <300 <300 <300
High <300 <300 <300 <300 <300
Standard 2.2x10° 4.3%x10% <300 <300 <300
Standard 6.6x102 3.2% 102 <2300 <300 <300
Standard 2.4x10° 7.6x10° <300 <300 <300
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Table 4. Number of various microorganisms in buckwheat grain.

Place of origin Total bacteria Gram positives Gram negatives Coliforms Fungi
China 8.0x10° 9.7x10° 1.9%10° 1.0x10° 1.7<10°
China 56x10° 4.2%x10° 4.1x10° 3.2x10° 1L7x10*
Canada 57%10° 3.3x10° 3.7x10° 1.2x10° 5.4x10*
Canada 41%10° 3.8x10° 1.8%10° 4.0%x10* 2.3%10°3
Miyazaki 43%10° 4.0x10° 1.2x10° 7.6 10" 6.0x 10"

Table 5. Number of various microorganisias in wheat grain.

Place of origin Total bacteria Gram positives Gram negatives Coliforms Fungi
Japan Lix104 3.3x102 8.6x10° <300 <300
America 2.3%10° 3.7%10° 4.3x10* <300 1.1x10°
Canada 15x10° 2.0%10°7 1.0x10° <300 51% 102
America 4.3%10° <300 39%10° <300 —
Australia 43%x10° 1.3x10° 4.2%10° <300 1.2x10°%
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Table 6. Number of various microorganisms Table 7. Total and water soluble protein
in buckwheat grain just after the harvesting. contents of buckwheat and wheat flour.
Microorganisms Viable cell counts (' 4) \‘\\\ Flour
- p — Buckwheat Wheat
Total bacteria 1.7x10 Component T
Gram positives 1.3%10° Total protein ( T ) 121 % 9.50 %
Gram negatives 9.0x10° Water soluble protein ( W) 6.58 1.42
Coliforms 5.8>10° W% 100 54.4 14.9
Fungi 2.20x 101 Moisture 138 13.0
I((JUO/O}” ® 10 %
Buckwheat flour
2
E |
~ 50 ' —6——0 5%
= .
-0 1%
O & ]
100
L Wheat flour
2 i
® 50
) .
© @ 10 %
o 5%
YO0 1%
0 - x
0 10 20 30

Incubation time (hr)

Fig. 3. Effects of water soluble extracts of buckwheat or wheat
flour on the growth of bacteria at 30 °C.

. . EW® 0
Note :  O.D. ratio = B0 X 100 (%)

Where E(t) = O.D.at 860nm of culture containing t% of buckwheat or wheatflour

extracts and B(10) = O.D. at 660 nm of culture containing 10 % of buckwheat extracts

at 35 hrs at 30°C.
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