Physical Properties of Steamed Cakes
made of Miscellaneous Ceredls.

TAKEYAMA Shinichi, TOYAMA Ryo, FUJIWARA Y ukari
and ARAKAWA Y oshiyuki

In order to examine physical properties of 4 kinds of miscellaneous cereals on making steamed
cake (Japanese dango), we investigated the procedure of data measured with Tensipresser. We also
studied correlation between physical properties and the retrogradation of the starch. The difference of the
hardness of dango after one day was clearly seen and measured in following order: sorghum (great
millet) < glutinous foxtail millet < proso millet << sawa millet. In addition, we found that there was little
retrogradation of the starch in the sorghum dango from both measurements of the degree of gelatinization
by the BAP method and crystalline structure by the X-ray diffraction.
key words miscellaneous cereal, Tensipresser, the degree of gelatinization, X-ray diffraction

n

2



200g 80 120ml 60%
BBC-S15 5 4cm
5mm
4cm 4cmx4cmx5mm
10
(KNY15/ /LLD60) 25 “ )
20 ( ) 25
25
25
25 25
3
3
My Boy System
3 1
1
lcm?
90%
(Hardness) 4

9

Tenderness Pliability
Toughness
Brittleness
lcm? 1
4
1
Distance 30mm  2nd Distance 0.5mm
Clearance 0.5mm  2nd Thicknessl 7mm
Thickness 1 7mm  2nd Thickness2  10mm
Thickness 2 10mm  Multi Repeat time 1
Repeat time 45  2nd Speed 2.0mm/s
Bite speed 2mm/sec Add value 0.1mm
10)
2
(kgw/cm?)
B
11)
150p m
RINT2000
4 25 2
(Hardness) 1
K 1.3E+07
£
L 11E+07
=
% 9.0E+06
&
5 70E+06
g
5.0E+06
0 1 2
1 Hardness



o
Hardness
3
1 Hardness
4 Pliability
_'_ _.._.
2
Hardness Tenderness Toughness 1
Hardness
Hardness
2
Hardness
Pliability

Tenderness Pliability

Toughness Brittleness Tenderness Toughness

Tenderness Toughness 1

Hardness 2
25
2 Tenderness  Toughness Pliability
Pliability 2 4
g,g'lz
e " ( 0 ) Hardness
EE e
5 6 -7
a =
g 4 B
g 2 = *
é 0 . .
0 1 2
2 Tenderness
— --m--
16000
%] e /_!
2 S 12000 =
£ e
2 < 8000 P )
e 35 -
= 4000 - = s
0 X ,
0 1 2 0.1mm
3 Toughness 0.5mm 45
—r --m—-
H..,/H

n+1"'n

(n )



x 100

n

0.8 1 1 1 1 1
0 20 40 60 80 100
)
5 H H
—®— Hn+1/Hn
I-|n+1/Hn
4 Hn+1/Hn
22 55%
R*) 2
2 Hn+1/Hn
(R)
y=-0.021x+0.960 R2=0.8756
y=-0.027x+0.964 R2=0.9411
=-0.022x+0.940 R?2=0.9395
y=-0.020x+0.974 R2=0.8457
=-0.018x+0.977 R2=0.7960
=-0.008x+0.983 R?=0.6289
y=-0.023x+0.964 R?2=0.9461
=-0.024x+0.965 R?=0.9119
y=-0.023x+0.994 R?2=0.8722
y=-0.014x+0.985 R2=0.9228
=-0.014x+0.993 R?=0.9260
y=-0.012x+0.994 R?=0.8113
1
0.960 0.965
0.974 0.977 0.985 0.993
10)
+A (g-sec) +A, A,
H H../H

n+1% 'n

n
y 0%
H,/H,

H,/H,

(Hn+1/Hn)

FJJ. |

/AN a0 LA

_..ff l\"“n::f.. "ff on | _’f“/‘.-“»,“ " Bl
F L T 4 T -

E_ womann I woamn! 1 / HaER
[l :i',.d_,./( Wy =
v l'“ L3 w ?"r 3 . ) ™ .lﬁh: ¥
6
2T i, TR i
e W Vi K\-{_E"' /\ 5Bl
J ) P, —— “"'H_,,_,_
L AT s Ve
2Bl PV L y L
s Ptymmras - L™ s
i - /“"\\ wamp 3 " - /A\\_\,::t 1- i o EBaER
1l / 57 S 5,.,.“,-’!{ "
= - — —
7
2 it .2 e
i EA ; i ]
nwh:“iffu //ffﬂ*akhu e fffn a
| ,-""? Yy 2EE e "j\\\ 2 EM ""J/AH\‘\-. ELL
y F o iy S _.\.,_‘\‘L‘—\—n-— --‘__/

g el i L /;-a.\\-l_“-
!f,-" nEm .i._,-"fr,r"’f\uu i f_/' -\\\:-‘tl’ﬁ:.
1]/ e 8l o g 2 i

8



WM 2at P A ity
-~ l\mﬂ__-:ﬁu v L et ""rf_k\"_ 4B
- il ] e Yy e
- = gl o . IE® i ST
".' .u,a l‘\\—\._f-. ..,' ’*..ﬂ“ x"“‘--...._,_. -__'__.- ._‘..\ o T |
TS AN T N T N
| g ..-"‘"'(“ ; . W ;M il ﬁ"’f "‘..\ T sr o L\x\_\_'!-tl!ﬂ:
Tl = e =1 & S
= - . - — i
9
25
Hardness Tenderness Toughness
[3 J—
B J—
25 2
10
100
g
90
80 |
70 . !
0 1 2
10 (25 )
——
Hardness

Tenderness Toughness

25

4

12)

25

25 7

11

100
80
60
40 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7
11 25
—— —— —A—
e Keee o...
25
25
11,12)
2
3
4
@ 4



@4

®)

*

“

)

Tenderness Toughness

(-20 )

D ,

2)

3) ,
13,33(1974)

4) ,
13,41(1974)

5) ,
14,23(1977)

6) .
(1990)

7 ,
(1991)

8) ,
14,1,(1977)

9)

(1996)
10) ,
11) ,

,28 ,235(1981)

12)
(1961)

,22 ,44(1994)

,15,177(1981)

,37,243

,38,86

,43,1004

,39,25(1992)

,p.70,



