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Abstract

This research examined three factors including amylose content, tapioca flour and steaming
temperature which could affect noodle qualities, using the response surface methodology (RSM). The
noodle qualities (response outputs) including surface area, moistness, hardness, springiness, whitencss,
overall acceptability and tensile strength were assessed. It was found that added tapioca flour, amylose
content of rice significantly affected the noodle qualities especially springiness, whiteness and overall
acceptability. High level of added tapioca gave more sensory scores for moistness, springiness,

whiteness and overall acceptability. High amylose rice reduced the whiteness of noodle.

Key words : Rice noodle, Sen Yai, Rice noodle qualities
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6. W1 Standard curve 1aoms 190y luTamnas 31y (Sigma Aldirth)

2. MIIAML5 N VB ATUNIENALIAINAT B4 digital force gauge
[ Y+ & Yt a o @ 1 = & o ¥ Yy o+ &
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3. npuunaaeuMIn sz mauia

Sensory Evaluation — Scoring Test (QDA)

Sample No...oooeriiiiiiii, Date...oooviniiiiii
Name ofpanelist/‘tﬁﬂélﬂﬂﬁﬂu ..................................................................
o A o VoA <3 v ~ ] 1Y
(ﬂiqil!'l‘Vl'lLﬂiﬂQ‘WiJ'lU | m‘lumnmummummwmm:awqﬂ “lmmazﬂmaﬂumz)
1. Surface Area (SNHUTWURIVDUTUNENAL)
| |

smooth bumpy

=) 4
1381 VIVIT LﬂUﬂﬂu

2. Moistness-dryness (mmajui‘?u - !!ﬁﬂ)

dry moist
A 3
3. Hardness (A1NUVI)
I - |
very soft very hard
ﬁiJiJ'lﬂ Ll‘flﬁNiﬂﬂ
4. Springiness (ﬂ?]ﬂﬁﬂ“r‘iijﬂ)
! i
no springy very springy
T Tidianudangu AUAIR AR
5. White Color (V13
| —
dark/not white very white
G Furwn
6. Overall acceptability (ANNYDVIIN)
| |
dislike very much like very much

Tisemiuogiaun youtuog19un
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HanTIZimeaonlnglisunsu MINITAB Version 14

1. Response Surface Regression: Surface versus Amylose, Temp, Tapioca
The analysis was done using coded units.
Estimated Regression Coefficients for Surface

Term

Constant 5
Amylose 0
Temp -0
Tapioca 0
Amylose*Amylose -0
Temp* Temp 0
Tapioca*Tapioca -0
Amylose*Temp 0
Amylose*Tapioca -0
Temp*Tapioca 0
S = 1.637 R-Sqg =

Coef
.9314
.4310
.2850
.7290
L1571
.3729
.2771
.1825
.4050
.1775

S

%

39.0

Coef
.7751
.5177
5177
.5177
.0084
.0084
.0084
.5789
.5789
.5789

OO0k KFEFRFEFOOOOIM™

R-Sqg(adj)

Analysis of Variance for Surface

o

GO0 WwwwwH

Source
Regression
Linear
Square
Interaction
Residual Error
Lack-of-Fit
Pure Error
Total

[

Seq SS
10.3026
7.9843
0.4876
1.8307
16.0836
15.0178
1.0658
26.3861

Adj SS
10.3026
7.9843
0.4876
1.8307
16.0836
15.0178
1.0658

Unusual Observations for Surface

Obs
14

StdOrder

14 3.

R denotes an observation with a large

Estimated Regression Coefficients for

Term

Constant

Amylose 0
Temp ~0
Tapioca 0
Amylose*Amylose -0
Temp* Temp 0
Tapioca*Tapioca -0
Amylose*Temp 0
Amylose*Tapioca -0
Temp*Tapioca 0

Surface

F

980 6.3

Coef
5.93138
.431000
.285000
.729000
.157069
.372931
.277069
.182500
.405000
.177500

SF Fi
1.19

it
83

P
.000
.437
.602
.209
.881
.724
.793
.763
.510
. 769

T
7.652
0.832
0.550
1.408
0.156
0.370
0.275
0.315
0.700
0.307

[eNeolNoNoNoNoNoNoNolNo]

%

0.0

F
.43
.99
.06
.23

P
.879
.457
.979
.874

Adj MS
.1447
.6614
.1625
.6102
.6806
.0036
.0658

(ool oeNal
ol oNoNe]

.82 .423

= wNhooN-

St Resid

-2.14 R

Residual
-2.403

t
3

standardized residual.

Surface using data in uncoded units
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2. Response Surface Regression: Moist-dry versus Amylose, Temp, Tapioca

The analysis was done using coded units.
Estimated Regression Coefficients for Moist-dry

Term Coef SE Coef T P

Constant 3.5286 0.4032 8.751 0.000

Amylose -0.2640 0.2693 -0.980 0.365

Temp -0.4710 0.2693 -1.749 0.131

Tapioca 0.6020 0.2693 2.235 0.067

Amylose*Amylose -0.4379 0.5246 -0.835 0.436

Temp *Temp 0.8071 0.5246 1.539 0.175

Tapioca*Tapioca 0.2221 0.5246 0.423 0.687

Amylose*Temp 0.1825 0.3011 0.606 0.567

Amylose*Tapioca -0.2250 0.3011 -0.747 0.483

Temp*Tapioca 0.8475 0.3011 2.814 0.031

S = 0.8517 R-Sq = 77.9% R-Sg(adj) = 44.8%

Analysis of Variance for Moist-dry

Source DF Seq S8 Ad]j SS Adj MS F p

Regression 9 15.3535 15.35350 1.70594 2.35 0.155
Linear 3 6.5394 6.53941 2.17980 3.00 0.117
Square 3 2.3966 2.39659 0.79886 1.10 0.419
Interaction 3 6.4175 6.41750 2.13917 2.95 0.120

Residual Error 6 4.3527 4.35275 0.72546
Lack-of-Fit 5 4.2727 4.27275 0.85455 10.68 0.228
Pure Error 1 0.0800 0.08000 0.08000

Total 15 19.7062

Unusual Observations for Moist-dry

Obs StdOrder Moist-dry Fit SE Fit Residual St Resid
11 11 5.980 4.807 0.¢21 1.173 2.01 R

R denotes an observation with a large standardized residual.

Estimated Regression Coefficients for Moist-dry using data in uncoded units

Term Coef
Constant 3.52862
Amylose -0.264000
Temp -0.471000
Tapioca 0.602000
Amylose*Amylose -0.437931
Temp*Temp 0.807069
Tapioca*Tapioca 0.222069
Amylose*Temp 0.182500

Amylose*Tapioca -0.225000
Temp*Tapioca 0.847500



3. Response Surface Regression: Hardness versus Amylose, Temp, Tapioca
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The analysis was done using coded units.

Estimated Regression Coefficients for Hardness

Term
Constant
Amylose
Temp -
Tapioca
Amylose*Amylose
Temp* Temp
Tapioca*Tapioca
Amylose*Temp
Ay lose*Tapioca -
Temp*Tapioca

Q=
S =

1.169 R-Sq =

Coef S
.6555
. 6280
.2540
.5230
.1917
.9017
.8733
.1837
.1513
.5987

63.0%

Coef
.5534
.3696
.3696
.3696
.7199
.7199
.7199
.4132
L4132
L4132

OO OO OOOOOOWm

T
8.413
-1.699
-0.687
1.415
0.266
1.253
-1.213
0.445
-0.366
1.449

P
.000
.140
. 518
.207
.799
.257
.271
0.672
0.727
0.198

[eNeNeNeoNeNo Ne

R-Sg(adj)

Analysis of Variance for Hardness

Source D
Regression
Linear
Square
Interaction
Residual Error
Lack-of-Fit
Pure Error

F
9
3
3
3
6
5
1
Total 15

Seq SS
13.9552
7.3243
3.3098
3.3211
8.1969
8.0911
0.1058
2

22.1521

Adj SS
13.9552
7.3243
.3098
.3211
.1969
.0911
.1058

O X0 X Ww

Unusual Observations for Hardness

Obs StdOrder
7 7

7

Hardness

.500 6.

Fit

339 1.0

SE Fit

= 7.5%

Adj MS
1.5506
.4414
.1033
.1070
.3662
.6182
.1058

OO =

OFHKFHRFRFEN

Residual

43 1.161

15.

F P
.13 0.455
.79 0.250
.81 0.534
.81 0.533

30 0.192

St Resid

2.20 R

R denotes an observation with a large standardized residual.

Estimated Regression Coefficients for Hardness using data in uncoded units

Term

Constant
Amylose

Temp

Tapioca
Amylose*Amylose
Temp* Temp
Tapioca*Tapioca -
Amylose*Temp
Amylose*Tapioca -
Temp*Tapioca

-0.
-0.
0.
0.
0.
0.
0.
0.
0.

Coef
4.65552
628000
254000
523000
191724
901724
873276
183750
151250
598750
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4. Response Surface Regression: Springiness versus Amylose, Temp, Tapioca

The analysis was done using coded units.

Estimated Regression Coefficients for Springiness

Term Coef SE Coef T p

Constant 4.13879 0.4716 8.776 0.000

Amylose -0.47500 0.3150 -1.508 0.182

Temp -0.47300 0.3150 =-1.502 0.184

Tapioca 0.89400 0.3150 2.838 0.030

Amylose*Amylose -0.13069 0.6135 -0.213 0.838

Temp* Temp 0.68931 0.6135 1.124 0.304

Tapiocca*Tapioca -0.80569 0.6135 -1.313 0.237

Amylose*Temp 0.01250 0.3522 0.035 0.973

Amylose*Tapioca ~0.12000 0.3522 -0.341 0.745

Temp*Tapioca 0.33250 0.3522 0.944 0.382

S = 0.9961 R-Sq = 72.7% R-Sq(adj) = 31.8%

Analysis of Variance for Springiness

Source DF Seq SS Adj SS Adj Ms F p

Regression 9 15.8764 15.8764 1.7640 1.78 0.249
Linear 3 12.4859 12.4859 4.1620 4.19 0.064
Square 3 2.3896 2.3896 0.7965 0.80 0.536
Interaction 3 1.0009 1.0009 0.3336 0.34 0.800

Residual Error 6 5.9536 5.9536 0.9923
Lack-of-Fit 5 5.5752 5.5752 1.1150 2.95 0.415
Pure Error 1 0.3784 0.3784 0.3784

Total 15 21.8300

Estimated Regression Coefficients for Springiness using data in uncoded units

Term Coef
Constant 4.13879
Amylose -0.475000
Temp -0.473000
Tapioca 0.894000
Amylose*Amylose -0.130690
Temp*Temp 0.689310
Tapioca*Tapioca -0.805630
Amylose*Temp 0.0125000

Amylose*Tapioca -0.120000
Temp*Tapioca 0.332500
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5. Response Surface Regression: White color versus Amylose, Temp, Tapioca

The analysis was done using coded units.

Estimated Regression Coefficients for White color

Term Coef. SE Coef T P
Constant 4.66621 0.3241 14.3%98 0.000
Amylose -1.49500 0.2165 -6.906 0.000
Temp 0.03100 0.2165 0.143 0.891
Tapioca 0.40000 0.2165 1.848 0.114
Amylose*Amylose 0.14569 0.4216 0.346 0.741
Temp*Temp -0.50431 0.4216 -~-1.196 0.277
Tapioca*Tapioca 0.17069 0.4216 0.405 0.700
Amylose*Temp -0.22500 0.2420 -0.930 0.388
Amylose*Tapioca 0.06250 0.2420 0.258 0.805
Temp*Tapioca 0.13500 0.2420 0.558 0.597
S = 0.6845 R-5gq = 90.0% R-Sqg(adj) = 74.9%

Analysis of Variance for White color

Source DF Seq SS Adj SS Adj MS F P
Regression 9 25.2131 25.2131 2.8015 5.98 0.021
Linear 3 23.9599 23.9599 7.9866 17.04 0.002
Square 3 0.6712 0.6712 0.2237 0.48 0.710
Interaction 3 0.5821 0.5821 0.1940 0.41 0.749
Residual Error 6 2.8115 2.8115 0.4686
Lack-of-Fit 5 2.1843 2.1843 0.4369 0.70 0.715
Pure Error 1 0.6272 0.6272 0.6272
Total 15 28.0246

Estimated Regression Coefficients for White color using data in uncoded units

Term Coef
Constant 4.66621
Amylose ~-1.49500
Temp 0.0310000
Tapioca 0.400000
Amylose*Amylose 0.145690
Temp*Temp -0.504310
Tapioca*Tapioca 0.170690
Amylose*Temp ~0.225000

Amylose*Tapioca 0.0625000
Temp*Tapioca 0.135000
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6. Response Surface Regression: Overall acc versus Amylose, Temp, Tapioca

The analysis was done using coded units.

Estimated Regression Coefficients for Overall acc

Term Coef SE Coef T P
Constant 4.0536 0.4611 8.792 0.000
Amylose -0.3830 0.3080 -1.244 0.260
Temp -0.3280 0.3080 -1.065 0.328
Tapioca 0.9490 0.3080 3.082 0.022
Amylose*Amylose -0.4579 0.5998 -0.763 0.474
Temp*Temp 0.6371 0.5998 1.062 0.329
Tapioca*Tapioca -0.4679 0.5928 -0.780 0.465
Amylose*Temp 0.1650 0.3443 0.479 0.649
Amylose*Tapioca -0.2200 0.3443 -0.639 0.546
Temp*Tapioca 0.6875 0.3443 1.997 0.093
S = 0.9739 R-Sq = 75.7% R-Sg(adj) = 39.3%
Analysis of Variance for Overall acc
Source DF Seq SS Adj SS Adj MS F P
Regression 9 17.7500 17.7500 1.9722 2.08 0.193
Linear 3 11.5487 11.5487 3.8496 4.06 0.068
Square 3 1.8150 1.8150 0.6050 0.64 0.618
Interaction 3 4.3863 4.3863 1.4621 1.54 0.298
Residual Error 6 5.6906 5.6906 0.9484
Lack-of-Fit 5 5.4241 5.4241 1.0848 4.07 0.359
Pure Error 1 0.2665 0.2665 0.2665
Total 15 23.4405
Unusual Observations for Overall acc
Overall
Obs StdOrder acc Fit SE Fit Residual St Resid
2 2 2.620 3.503 0.869 -0.883 -2.01 R

R denotes an observation with a large standardized residual.

Estimated Regression Coefficients for Overall acc using data in uncoded units

Term Coef
Constant 4.05362
Amylose -0.383C00
Temp -0.328000
Tapioca 0.949000
Amylose*Amylose -0.457931
Temp*Temp 0.637069
Tapioca*Tapioca -0.467931
Amylose*Temp 0.165000

Amylose*Tapioca -0.220000
Temp*Tapioca 0.687500
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7. Response Surface Regression: Tensile versus Amylose, Temp, Tapioca

The analysis was done using coded units.

Estimated Regression Coefficients for Tensile

Term Coef SE Coef T P

Constant 22.7378 5.474 4.154 0.006

Amylose 1.0450 3.657 0.286 0.785

Temp -0.0640 3.657 -0.018 0.987

Tapioca 6.8020 3.657 1.860 0.112

Amylose*Amylose 6.0759 7.121 0.853 0.426

Temp*Temp -2.1991 7.121 -0.309 0.768

Tapioca*Tapioca -11.7191 7.121 -1.646 0.151

Amylose*Temp -0.7275 4,088 -0.178 0.865

Amylose*Tapioca 2.5450 4.088 0.623 0.556

Temp*Tapioca -1.1200 4.088 -0.274 0.793

S = 11.56 R-Sg = 55.6% R-Sqg(adj) = 0.0%

Analysis of Variance for Tensile

Source DF Seq SS Adj SS Adj MS F P

Regression 9 1005.53 1005.531 111.726 0.84 0.612
Linear 3 473.63 473.633 157.878 1.18 0.393
Square 3 465.81 465.812 155.271 1.16 0.399
Interaction 3 66.09 66.085 22.028 0.16 0.916

Residual Error 6 802.23 802.229 133.705
Lack-of-Fit 5 799.37 799.373 159.875 55.98 0.101
Pure Error 1 2.86 2.856 2.856

Total 15 1807.76

Unusual Observations for Tensile

Obs StdOrder Tensile Fit SE Fit Residual St Resid
13 13 22.360 4.217 8.426 18.143 2.29 R

R denotes an observation with a large standardized residual.

Estimated Regression Coefficients for Tensile using data in uncoded units

Term Coef
Constant 22.7378
Amylose 1.04500
Temp -0.0640000
Tapioca 6.80200
Amylose*Amylose 6.07586
Temp*Temp -2.19914
Tapioca*Tapioca ~-11.7191
Amylose*Temp -0.727500
Amylose*Tapioca 2.54500

Temp*Tapioca -1.12000
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Abstract

This research examined three factors including amylose content, tapioca flour and steaming
temperature which could affect noodle qualities, using the response surface methodology (RSM). The noodle
qualities (response outputs) including surface area, moistness, hardness, springiness, whiteness, overall
acceptability and tensile strength were assessed. It was found that added tapioca flour, amylose content of
rice significantly affected the noodle qualities especially springiness, whiteness and overall acceptability. High
level of added tapioca gave more sensory scores for moistness, springiness, whiteness and overall
acceptability. High amylose rice reduced the whiteness of noodle.
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