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Figure 1. Average diameter of Menjiman
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Table 1. Chemical composition of Menjiman and Durum-Semolina (%)
Bk 5 K G JX fE B | 7AEKE BRAAEA)
ZLDOOITFEA 11.8 0.4 1.1 12.1 74.6
T 27T S 13.5 0.7 1.9 11.7 72.2
Table 2.Ingredient ratio and water contents of rice flour (Menjiman) dough
PR YR AR YREEERt
BINDOKR G EH 2:5[:76.1% I E:88.4% IRTE:48.2%
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YN & 2PM:120g PNH:103.3¢g JNEE:120g
DK & 91.3g 91.3g 57.8¢g
k& Og Og 33.5¢
At 91.3g 91.3g 91.3g
A DKo SRR 45.7% 45.7% 45.7%
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Figure 3. Hardness of Menjiman doughs without
cooking on the whole egg, egg white and egg yolk.
*; p<0.05
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Table 3. Fracture properties of Menjiman pasta: the whole egg, egg white and egg yolk cooked for 5 min.

5 Sy hnE IR PSSl YA IEE
RIS F3(<10°N/m?) 5.78+0.12 5.23+0.44 3.98+0.15
TR TE 2R(%) 78.34+1.18 82.59+2.69 66.041.24
T /L —(x10°N/m’) 1.8+0.07 1.64+0.16 1.13+0.12
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Figure 4. Fracture properties of Menjiman pasta : the whole egg, egg white and egg yolk cooked for 5 min.

**: p<0.01 *;p<0.05

Table 4. Fracture properties of Menjiman pasta using whole egg cooked for 3, 5 and 7min.

SNENERE R 3 Sy IR 5 53z 7 53 IR
BT F3(<10°N/m?) 6.03+0.34 5.78+0.12 5.120.19
TR EE (%) 74.23+1.80 78.34+1.18 78.47+1.70
BT % /L2 —(x10°N/m?) 1.6+0.18 1.5140.09 1.29+0.07
B BT IS 13( X 105N/m2) B BT (%) BB TR )L —( X 105N/m?)
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Figure 5. Fracture properties of Menjiman pasta using whole egg cooked for 3, 5 and 7min.

**:p<0.01 *;p<0.05 "*; no significant difference.
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Figure 6. Fracture curves of Menjiman pasta with

the cooking times.

Table 5. The decrease ratio of fracture strain in

Menjiman pasta with the soaking time

FER | WTERO S 50
5~8 4y 0.92%/%3
8~15 4y 0.15%/%3
15~30 %3 0.16%/43
30~60 43 0.23%/%3
60~120 43 0.15%/43
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Figure7. Fracture curves of Menjiman pasta with the
soaking time in the water at 20 C after cooked for

Smin.
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Figure 8. The decrease ratio of fracture strain in

Menjiman pasta with the soaking time.
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Figure 9. Sensory evaluation by SD method.

*#:p<0.01, n.s; no significant difference
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Figure 10. Sensory evaluation by ranking method
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Table 6. Fracture properties of Menjiman and Durum —Semolina doughs on the pre-cooking and after cooking

. IEAI] YIEA
SPERRA — — — =
TaT7htEY S HALEA TaT LTS HAUEA
TS (< 10°N/m?) 8.26+0.72 10.87+0.98 6.48+0.55 9.63+0.56
T (%) 7829+1.04 51.42+1.14 72914310 78.70+0.83
AR R L —(x 10°N/m?) 2.10+0.15 2.02+0.40 1.75+0.21 3.12+0.13
. TR IE2
s — L REETI REer o
TaT ') T O LCFEA TaT 'Y T HALEA
WIS F3(x 10°N/m?) 4.82+1.12 10.12+3.33 17.84+0.26 18.69+1.04
T Z(%) 70.17+7.51 52.97+3.60 75.18+0.82 77261048
T %L —(x10°N/m?) 1.16+0.27 2.05+0.90 5.55+0.13 5.61+043
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Figure 11. Fracture properties of Menjiman and Durum-Semolina doughs on the pre-cooking and after cooking

**:p<0.01 *;p<0.05 ™*;no significant difference

Table 7. Texture properties of Menjiman and Durum-Semolina doughs on the pre-cooking and after cooking

Py _ AR ‘ _ NREATR \
Fa2F L'V TS WALTEA FaT 'Y S HALEA
372 EJEFI(<10°N/m?) 5.38+0.41 20.54+£1.10 6.21+0.72 7.89+0.88
BRI 0.67+0.03 0.49+0.04 0.69+0.04 0.77+0.05
(< 107Tm) 5.56+0.67 2.87+0.43 3.10+0.48 1.76+0.12
SR _ NN : _ NEATR :
E NSV HALEA TaZ kxS DATEA
372 EJEF(<10°N/m?) 5.1540.22 16.03+1.46 12.38+0.56 9.17+0.47
R 0.65+0.04 0.47+0.03 0.78+0.06 0.83+0.08
(10T 4.46+0.30 4.54+0.44 3.80+£0.43 4.67+0.37
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ABSTRACT

Mechanical properties and texture of raw pasta made of rice flour

(Koshino -menjiman) produced in Niigata prefecture
Emiko Sato'*, Kouta Nagai', Midori Yamada', Youiti Yoshii’

' Department of Health Nutrition, Faculty of Human Life Studies, University of Niigata Prefecture
* Niigata Agricultural Research Institute Food Research Center

* Correspondence, emi-sato@unii.ac.jp

As the consumption of rice is currently decreasing, the expansion of products such as rice flour and
technological developments in rice-noodle production are expected. In this report, the effect of the egg
portion and cooking time on the fracture properties of rice flour pasta were investigated. Furthermore, the
mechanical properties of pasta dough prepared with Durum-Semolina (hard wheat) and Menjiman (variety
of rice flour for noodles) were compared and sensory evaluation conducted. In terms of the effect of egg
on the fracture properties of rice dough, noodle dough of Menjiman (rice flour) was prepared using: (1)
whole egg; (2) egg yolk; and (3) egg white. Fracture measurement and sensory evaluation of rice flour
dough cooked for 3, 5, or 7 min were carried out. The preparation method included adding salt, an egg,
and water to Durum-semolina or noodles pride (gluten 14% component Niigata product) and blending
with a mixer (kitchen aid company) at 50 rpm for 5 min, then at 70 rpm for 10 min. The dough was
extended with a pasta roller, cut to 6.5-mm ribbons with a pasta cutter, and cooked in boiling water. The
fracture properties of raw pasta doughs prepared with pre-cooking and after cooking were measured by
Reoner-3305 (Yamaden Co.). The cooked dough prepared with egg white had the highest fracture stress
and showed tough characteristics that were hard to fracture; there were no differences between the 5 and
7-min cooked samples. Using a S.D method for sensory evaluation, 5-min cooked Menjiman dough was
harder and springier than the 7-min cooked sample, which showed a softer and Mothi-like texture. The
fracture stress of Menjiman dough to which a whole egg was added was higher than that of the Durum-
semolina dough. Fracture strain of Menjiman dough (77.3%) was increased up to about 24% by cooking.
It was clear that the fracture properties and texture of raw pasta dough prepared with Menjiman was equal

to that made with Durum-semolina dough.

Key Word: Mechanical Properties, Texture, Raw Pasta, Rice flour, Menjiman.,Durum-Semolina



