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The physical properties, sensory characteristics and power consumption were evaluated to elucidate the effect
of steaming time on the thermal energy saving and palatability of noodles supplemented with cassava starch. Noo-
dles supplemented with 6% cassava starch and noodles prepared with wheat flour were used.

Shortening the boiling time from 10 minutes to 3 minutes and then holding reduced the electrical energy con-
sumption by 32% without any deterioration of palatability. Noodles supplemented with cassava starch that had
been boiled for 3 minutes and then steamed for 6 minutes were evaluated as the best in respect of the gumminess.
The steaming time more strongly affected the palatability of the noodles than the supplementation with cassava
starch when comparing with the noodles prepared from wheat flour. The noodles supplemented with cassava
starch became softer with increasing steaming time, whereas there was no further softening of the noodles pre-
pared from wheat after halfway through the steaming period. The results show that steaming the noodles supple-
mented with cassava starch reduced the thermal energy required and that the texture depended on the steaming

time.
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Table 1. Samples used in this study
Name of test run Methods for sample preparation Total heating time (min)

MGd Dried MG (MG was noodles prepared with wheat flour 100%) 0
Control Boiled MGd for 10 min ] 10

MG |- MG 3 Jo A 3min + steamed it for Smin 6
MG 6 4 3min + ” 6 min 9
MG8 ” 3 min + . dmin 11
__|MGI10 4 3min + ” 10 min 13
| cAd Dried CA (CA was noodles prepared with wheat flour 94% and cassava starch 6%) 0
Control 2 | Boiled CAd for 10 min 10
CA CA3 s 3 min + steamed it for 3 min 6

CA6 7 3min + ” 6mipn 9
CA38 7 3 min + 7 8 min 11
cA10 | ” 3min + ” 10 min B 13
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Fig. 1. Water temperature and the average of electric power consumption at 1 minute interval
during cooking of noodles (stainless steel pot : ¢$=27 cm, water : 2L)
Water temperature (C) @ ——Control and Control 2, -—--MG and CA
Electric power consumption (W) : B Control and Control 2, [1 MG and CA
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Fig. 2. Scanning electron micrograph of wheat flour and cas- LIPS MGd & CAd DHHBUT O LS I2E X5
sava starch N5,
21000, bigh wecuin mod, by scasving clctron, 77 Y OMFE LR, RO L OBRI>
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Fig.3. Scanning electron micrograph of noodles PO LBE OIS, o (D 7o, i HHHL
MGd : dried MG DHEMIZL K B EEZBNL, SR CAd TiE, L
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MG6 | 57.0 | 643 | 69.9 | 031 | 913 LEX OB, L7 oT, CA T, MEKERAEI(LE
MG 8 57.5 63.6 68.5 0.10 97.3 o - g
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Fig. 5. Force-strain curve of noodles
(Crosshead speed : 1.0 mm/s, plunger : ¢$=3.0 mm)

........ Boiling for 10 min

----- Boiling for 3 min+Steaming for 3 min
— = = Boiling for 3 min+ Steaming for 6 min
= Boiling for 3 min+Steaming for 8 min

0.2 BT AEANIRRMOEL 2O ROME, BEAD
FTAHO05BLU0.6 BT EEATNIHLEE W FFOM
X, BAUTA0.8ICBIT2EATNEALE B E CTHRTRy
DS EHEL 72,

Fig 51 2/RL72& 912, MG3 & CA3THOAFADT
A 091 MG3TIHEAVDTA0.88, CA3TIZEA
O§F4 0.87) CTHWTSEPENR, HEEEL kT
WBEHEIN o7, 2O L5, T LREED 3 7H
T, MBS+ CTRICHES 2R VL, B8 T 7
YV —JEKE & EEICSZ T BEABIRETED
W, BT ompasBEniEE L b5,

FE, FroYNNTUTVESBEOBRKERTTA2D
12, Table3IZRLAZBZBEADTAIIBITAIEREFEK2
DEANZRB L7 BEADTA0.2BLU°0.5 T, %
WEER2OBADCERREZIR O o708, BA
DTH0.6BLU0.8TIE, ER2OFWKRELEATE
RL77e S, Fx v NNF U VEEESRTEVE
S X BbDEEZLND,

WD, o LHEAEALLPELRET LD, &
BAVDTACBIIAEARABLUER2 L EXHOBATE
B L 72,

BAUDT A 0.2 T, HEREER2IMOTTORE

64

Boiling for 3 min+Steaming for 10 min

IhRebohhrol, INIE, EARLER2 TIEHFHESO
KIEAMET Lz v/zed, HERMOML2 b T IcEA 7
bt EZOND, 72, L LERE3ISEO MG3 &
CA3IE, FZAREEAL D THIIEEI/EATEST, »
W ERgro Tz,
BAVDTAOLICBITAEALR2 MGS, CAS8 MG
BXUFCAL), BEAUVTAO6IIBITEHMG6B LT
CA6, BAUDTAOBIIBITLMG6BIUCAGIZ, #E
AREDBTHIIZEDN h o7 EMBEIE, &5 L6,
SBLIVIOGHTENEFN, 9 L1BLUI3MERS
DT, THLFAEZEALZMGECATYH, WTOHA
DRBECTHLIERE TN —F )V 10457 MIZETHEED
WEPELNLZEE LD, AOTLEY BREDHDS, &
WCETAZOTRIEENF L) BT R OBHITEV
O, FICEREF UMOME S ko208, FLERIE ©6
LB EATLERbLN 25 ETIZRHEZEL 2
72, BAUTAO0SIZBIILEAINL, HEX2I2BW
T, MG3BLIUVCAZERLwTFIOBRE LD KED
Sfre IO R, BA2 TR EGE A ORI
OFEEHE L TRIKEVIEEZRLTVWLEEZDS
Nbo HbET, Table3 IR LTV, FOZH
ML BAEATOEEZREI LS, BEADTAHS0.8

(422)

NI | -El ectronic Library Service



The Japan Soci ety of Cookery Science

Ty v NF U UVREAHEOREBICIBITL LS LIBIEREEAORRICE T 2058

Table 3. Penetrating force of noodles

Penetrating force (N)
Penetrating strain of 0.2 | Penetrating strain of 0.5 | Penetrating strain of 0.6 | Penetrating strain of 0.8
Control 0.152+£0.024 d 0.627£0.050 ef 0.812+0.047 d 1.233+0.068 ¢
MG 3 0.342£0.028 b 0.858+0.055 b 0.994£0.063 b 1.485+0.101 a
MG | MG6 0.267+0.024 ¢ 0.695+0.033 d 0.804+0.035 d 1.1844+0.056 ¢
MG 8 0.243+0.024 ¢ 0.646+0.033 e 0.743+0.039 e 1.070+0.068 d
MG 10 0.250+0.024 ¢ 0.621£0.025 ef 0.712+0.028 e 1.0120.0561 d
Control 2 0.138+0.022 d 0.650+0.064 e 0.875+£0.056 ¢ 1.339£0.072 b
CA3 0.403+0.047 a 0.935+0.048 a 1.0524+0.056 a 1.505+0.085 a
CA |CA®6 0.319+0.040 b 0.754+0.043 ¢ 0.845+0.042 cd 1.2004+0.065 ¢
CAS 0.265+0.036 ¢ 0.653+0.037 de 0.732+0.041 ¢ 1.028+0.061 d
CA 10 0.238+0.044 ¢ 0.588+£0.041 f 0.657+0.047 f 0.901£0.083 e

n=15

Values followed by a different letter are significantly different (p<<0.05).
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Fig.6. Scores of the sensory evaluation of the noodles (n=31, 22.0%3.1 years old)

ClControl, BMG6, [ElcAs BMGS ECAS WMIMGI10, [ICAI10
Values followed by a different letter are significantly different (p<<0.05).
*significant at p<<0.05, **significant at p<<0.01

Hagire means that noodles are cut by tooth easily.

Chushinkan means that core of noodles have chewy texture.
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Table 4. Correlation among penetrating force and scores of sensory evaluation for food texture
1 2 3 4 5 6 7 8 9 10 11 12 | 13 14
1. Penetrating force
(Strain of 0.2)
2. Penetrating force 1%
(Strain of 0.5) 0.821
3. Penetrating force -
(Strain of 0.6) 0.357 ¢ 0.750
4. Penetrating force . .
(Strain of 0.8) 0.143 | 0.607 | 0.964
5. Hardness 0.523 | 0.847% | 0.955*| 0.901**
(Perception)
6. Hardness . *
(Palatability) 0.145 i 0.582 | 0.709 | 0.764* | 0.651
7. Viscoelasticity 05711 0.857* | 0.857* | 0.821* | 0.937** 0.782*
(Perception)
8. Viscoelasticity " % * ® *
(Palatability) 0.550 | 0.775* | 0.829* i 0.739 | 0.773* | 0.771*} 0.811
9. Smoothness ~0.143 |—0.464 -0.857 |—0.821* {—0.739 |—0.600 | —0.643 |—0.757*
(Perception)
10. Smoothness 0.179 {-0.143 {-0.500 {—0.53 {—0.505 |—0.127 |-0.321 i-0.018 | 0.571
(Palatability)
11. Hagire =~ -0.321 | —0.643 {-0.821* {—0.786* | ~0.883"*/-0.473 | —0.786* {-0.505 | 0.750] 0.821*
(Perception)
12. Hagire 0.59% i 0.739 i 0.775* | 0.739 | 0.873* | 0.615 | 0.937** 0.764™{—0.595!~0.234 | —0.703
(Palatability)
13. Chushinkan 0.750 | 0.964* 0.821* | 0.714 | 0.937** 0582 0.929" 0739 |-0.536!-0.321 |—0.786%0.847*
(Perception)
14. Chushinkan 0.750 | 0.964™ 0.821* | 0.714 | 0.937** 0.582 | 0.929"* 0.739 i-0.536|—0.321 |—0.786%!0.847*1.000**
(Palatability)
15. Overall 0.685 | 0.937%* 0.847* i 0.721 | 0.845* | 0.725 | 0.847* | 0.927**|—0.667. —0.126 i—0.613 10.718 i0.883*0.883**

(*significant at p<0.05, **significant at p<<0.01)
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