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Effect of sago flour as tapioca flour on characteristics of Khanom phing product

Namfon Chupooll, Rungtip Rattanapon " and Jintana Charoennatkul '

Abstract

This research was objected to investigate the effect tapioca flour substitution with sago
flour flour in the development of Khanom phing products. By studying the standard formula
Substituting cassava flour with sago flour that is suitable for Khanom Ping products. Quality
changes during storage of Khanom Ping products including consumer acceptance. From the results
of the study, it was found that Phon's (2010) basic formula had the highest taste and overall liking
scores. Therefore, it is used as a standard formula. Therefore, it is used as a standard formula. By
substituting cassava starch with sago starch in amounts of 100:0, 75:25, 50:50, 75:25 and 0:100
percent, respectively. From the experimental results it was found that the increased amount of sago
flour will result in the moisture content of Khanom Ping products. The free water content,
brightness (L*) and hardness values decreased while the a* and b* color values increased.
However, an increase in the amount of sago flour will affect the chemical composition of the
Khanom Ping product, resulting in protein content. Increased fat and fiber but the amount of
carbohydrates tends to decrease. The replacement of cassava flour with sago flour in Khanom Ping
products at 75:25 percent is the appropriate amount and receives the highest taste rating. It is at the
level of liking very much. In addition, the results of the storage time of the baking snacks containing
the products in polypropylene plastic bags for 30 days found that the moisture and free water values
tended to increase. The hardness and brightness values decreased with longer storage periods with
statistical significance (p<0.05). Total plate count was increased within 1x10 CFU/g throughout
the storage time (28 days), yeast and mold were slightly increased after comparing with the average.
Thus, throughout the storage time (28 days), the amounts of total plate count, yeast and mold
remained within criterion product quality conform the standards of local product (Khanom Ping)
(N0.745/2005). The results of the consumer acceptance test found that consumers are interested in
using sago flour to make Thai desserts and accept the Khanom Ping product, replacing cassava
flour with sago flour.

Keywords: sago flour tapioca flour Khanom phing product

]Major of Food and Nutrition, Department of Home Economics, Faculty of Liberal Arts, Rajamangala University of Technology Srivijaya
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4 H a ' N ' ' g 1
ONEWAY ANUFY PSanhdease manuaing mauns mdmass BY Aot

/POLYNOMIAL=1

/STATISTICS DESCRIPTIVES

/MISSING ANALYSIS
/POSTHOC=DUNCAN LSD ALPHA(0.05).

Oneway

Notes
Output Created
Comments
Input Active Dataset
Filter
Weight
Split File
N of Rows in Working Data
File
Missing Value Handling Definition of Missing
Cases Used
Syntax
Resources Processor Time

Elapsed Time

05-MAY-2024 12:53:24

DataSetO
<none>
<none>
<none>

15

User-defined missing values
are treated as missing.
Statistics for each analysis
are based on cases with no
missing data for any variable
in the analysis.
ONEWAY nuu mnanhisass
A Mduas mamass BY daedi
/POLYNOMIAL=1
ISTATISTICS
DESCRIPTIVES
IMISSING ANALYSIS
/POSTHOC=DUNCAN LSD
ALPHA(0.05).
00:00:00.11
00:00:00.20




[DataSet0]

95% Confidence Interval

for Mean
Std. Std. Lower Upper
Mean Deviation Error Bound Bound
ATy 1.00 3 1.8033 .36019  .20795 .9086 2.6981
2.00 3 3.0200 93209 .53814 .7045 5.3355
3.00 3  3.0467 10263  .05925 2.7917 3.3016
4.00 3 3.0367 .20817  .12019 2.5196 3.5538
5.00 3 3.0600 .31193  .18009 2.2851 3.8349
Total 15 2.7933 .65342 .16871 2.4315 3.1552
e 1.00 3 .2533 .01528  .00882 .2154 .2913
2.00 3 .3333 .01528 .00882 .2954 .3713
3.00 3 .3300 .01000 .00577 .3052 .3548
4.00 3 .2900 .00000 .00000 .2900 .2900
5.00 3 2767 .00577  .00333 .2623 .2910
Total 15 .2967 .03331  .00860 .2782 .3151
i 1.00 3 66.0500 .20809  .12014 65.5331 66.5669
2.00 3 63.4100 11533  .06658 63.1235 63.6965
3.00 3 58.9700 .10440 .06028 58.7106 59.2294
4.00 3 54.0400 .03464 .02000 53.9539 54.1261
5.00 3 50.9333 77410  .44693 49.0104 52.8563
Total 15 58.6807 5.83266 1.50599 55.4506 61.9107
dia 1.00 3 5.9867 .05686  .03283 5.8454 6.1279
2.00 3 6.6700 .04583  .02646 6.5562 6.7838
3.00 3 7.3133 .03512 .02028 7.2261 7.4006
4.00 3 8.6967 .04041  .02333 8.5963 8.7971
5.00 3 9.2500 .06000 .03464 9.1010 9.3990
Total 15 7.5833 1.26617  .32692 6.8821 8.2845
e 1.00 3 18.7767 36910 .21310 17.8598 19.6936
2.00 3 17.4400 12530 .07234 17.1287 17.7513
3.00 3 17.4333 14978  .08647 17.0613 17.8054
4.00 3 18.8867 .09074  .05239 18.6613 19.1121
5.00 3 19.2100 .08000 .04619 19.0113 19.4087
Total 15 18.3493 .80232  .20716 17.9050 18.7936
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Sum of
Squares df
A Between (Combined) 3.678 4
Groups Linear Contras 1.920 1
Term t
Deviati 1.758 3
on
Within Groups 2.299 10
Total 5.977 14
anhdm:  Between (Combined) .014 4
Groups Linear Contras .000 1
Term t
Deviati .014 3
on
Within Groups .001 10
Total .016 14
i Between (Combined) 474.943 4
Groups Linear Contras 470.527 1
Term t
Deviati 4416 3
on
Within Groups 1.336 10
Total 476.279 14
dun Between (Combined) 22.421 4
Groups Linear Contras 21.948 1
Term t
Deviati 473 3
on
Within Groups .024 10
Total 22.445 14
e Between (Combined) 8.634 4
Groups Linear Contras 1.605 1
Term t
Deviati 7.029 3
on
Within Groups .378 10
Total 9.012 14




Post Hoc Tests

Multiple Comparisons

65

Mean 95% Confidence Interval

Difference (I- Std. Lower Upper

Dependent Variable (1) doda  (J) Awdna J) Error Sig. Bound Bound
Ay LSD 1.00 2.00 -1.21667" .39153 .011 -2.0890 -.3443
3.00 -1.24333" .39153 .010 -2.1157 -.3710
4.00 -1.23333" .39153 .010 -2.1057 -.3610
5.00 -1.25667" .39153 .009 -2.1290 -.3843
2.00 1.00 1.21667" .39153 .011 .3443 2.0890
3.00 -.02667 .39153 .947 -.8990 .8457
4.00 -.01667 .39153 .967 -.8890 .8557
5.00 -.04000 .39153 921 -.9124 .8324
3.00 1.00 1.24333" .39153 .010 .3710 2.1157
2.00 .02667 .39153 .947 -.8457 .8990
4.00 .01000 .39153 .980 -.8624 .8824
5.00 -.01333 .39153 974 -.8857 .8590
4.00 1.00 1.23333" .39153 .010 .3610 2.1057
2.00 .01667 .39153 .967 -.8557 .8890
3.00 -.01000 .39153 .980 -.8824 .8624
5.00 -.02333 .39153 .954 -.8957 .8490
5.00 1.00 1.25667" .39153 .009 .3843 2.1290
2.00 .04000 .39153 921 -.8324 9124
3.00 .01333 .39153 974 -.8590 .8857
4.00 .02333 .39153 .954 -.8490 .8957
Wnanhidase LSD 1.00 2.00 -.08000" .00894 .000 -.0999 -.0601
3.00 -.07667" .00894 .000 -.0966 -.0567
4.00 -.03667" .00894 .002 -.0566 -.0167
5.00 -.02333" .00894 .026 -.0433 -.0034
2.00 1.00 .08000" .00894 .000 .0601 .0999
3.00 .00333 .00894 717 -.0166 .0233
4.00 .04333" .00894 .001 .0234 .0633
5.00 .05667" .00894 .000 .0367 .0766
3.00 1.00 .07667" .00894 .000 .0567 .0966
2.00 -.00333 .00894 717 -.0233 .0166
4.00 .04000" .00894 .001 .0201 .0599
5.00 .05333" .00894 .000 .0334 .0733
4.00 1.00 .03667" .00894 .002 .0167 .0566



ANNWATN

"
REGIN

LSD

LSD

5.00

1.00

2.00

3.00

4.00

5.00

1.00

2.00

3.00

2.00
3.00
5.00
1.00
2.00
3.00
4.00
2.00
3.00
4.00
5.00
1.00
3.00
4.00
5.00
1.00
2.00
4.00
5.00
1.00
2.00
3.00
5.00
1.00
2.00
3.00
4.00
2.00
3.00
4.00
5.00
1.00
3.00
4.00
5.00
1.00
2.00
4.00

-.04333"
-.04000"
.01333
.02333"
-.05667"
-.05333"
-.01333
2.64000"
7.08000"
12.01000"
15.11667"
-2.64000"
4.44000"
9.37000"
12.47667"
-7.08000"
-4.44000"
4.93000"
8.03667"
12.01000
-9.37000"
-4.93000"
3.10667"
15.11667"
12.47667"
-8.03667"
-3.10667"
-.68333"
-1.32667"
-2.71000"
-3.26333"
.68333"
-.64333"
-2.02667"
-2.58000"
1.32667"
.64333"
-1.38333"

.00894
.00894
.00894
.00894
.00894
.00894
.00894
.29843
.29843
.29843
.29843
.29843
.29843
.29843
.29843
.29843
.29843
.29843
.29843
.29843
.29843
.29843
.29843
.29843
.29843
.29843
.29843
.03967
.03967
.03967
.03967
.03967
.03967
.03967
.03967
.03967
.03967
.03967

.001
.001
167
.026
.000
.000
167
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

-.0633
-.0599
-.0066
.0034
-.0766
-.0733
-.0333
1.9751
6.4151
11.3451
14.4517
-3.3049
3.7751
8.7051
11.8117
-7.7449
-5.1049
4.2651
7.3717
12.6749
10.0349
-5.5949
2.4417
15.7816
13.1416
-8.7016
-3.7716
- 7717
-1.4150
-2.7984
-3.3517
.5950

- 7317
-2.1150
-2.6684
1.2383
.5550
-1.4717
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-.0234
-.0201
.0333
.0433
-.0367
-.0334
.0066
3.3049
7.7449
12.6749
15.7816
-1.9751
5.1049
10.0349
13.1416
-6.4151
-3.7751
5.5949
8.7016
11.3451
-8.7051
-4.2651
3.7716
14.4517
11.8117
-7.3717
-2.4417
-.5950
-1.2383
-2.6216
-3.1750
7717
-.5550
-1.9383
-2.4916
1.4150
7317
-1.2950



4.00

5.00

Mamana LSD 1.00

2.00

3.00

4.00

5.00

5.00
1.00
2.00
3.00
5.00
1.00
2.00
3.00
4.00
2.00
3.00
4.00
5.00
1.00
3.00
4.00
5.00
1.00
2.00
4.00
5.00
1.00
2.00
3.00
5.00
1.00
2.00
3.00
4.00

-1.93667"
2.71000
2.02667"
1.38333"
-.55333"
3.26333"
2.58000"
1.93667"

.55333"
1.33667"
1.34333"

-.11000
-.43333"

-1.33667"

.00667

-1.44667"

-1.77000"

-1.34333"

-.00667
-1.45333"
-1.77667"

.11000
1.44667"
1.45333"

-.32333

.43333"
1.77000"
1.77667"

.32333

.03967
.03967
.03967
.03967
.03967
.03967
.03967
.03967
.03967
.15875
.15875
.15875
.15875
.15875
.15875
.15875
.15875
.15875
.15875
.15875
.15875
.15875
.15875
.15875
.15875
.15875
.15875
.15875
.15875

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.504
.021
.000
.967
.000
.000
.000
.967
.000
.000
.504
.000
.000
.069
.021
.000
.000
.069

-2.0250
2.6216
1.9383
1.2950

-.6417
3.1750
2.4916
1.8483

4650
.9830
.9896

-.4637

-.7870

-1.6904

-.3470

-1.8004

-2.1237

-1.6970

-.3604
-1.8070
-2.1304

-.2437
1.0930
1.0996

-.6770

.0796
1.4163
1.4230
-.0304
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-1.8483
2.7984
2.1150
1.4717
-.4650
3.3517
2.6684
2.0250
.6417
1.6904
1.6970
.2437
-.0796
-.9830
.3604
-1.0930
-1.4163
-.9896
.3470
-1.0996
-1.4230
4637
1.8004
1.8070
.0304
.7870
2.1237
2.1304
.6770

*. The mean difference is significant at the 0.05 level.



Homogeneous Subsets

AN
Subset for alpha = 0.05
A0619 N 1 2
Duncan? 1.00 3 1.8033
2.00 3 3.0200
4.00 3 3.0367
3.00 3 3.0467
5.00 3 3.0600
Sig. 1.000 .926

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

Bnanhdase

Subset for alpha = 0.05

ERLION N 1 2 3
Duncan? 1.00 3 .2533

5.00 3 2767

4.00 3 .2900

3.00 3 .3300

2.00 3 .3333

Sig. 1.000 167 717

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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ERLER

MANNA NS

Subset for alpha = 0.05
1 2 3 4

69

Duncan? 5.00
4.00
3.00
2.00
1.00
Sig.

W W w W W

50.9333
54.0400
58.9700
63.4100

1.000 1.000 1.000 1.000

66.0500
1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

1081

mauag
Subset for alpha = 0.05
1 2 3 4

Duncan? 1.00
2.00
3.00
4.00
5.00
Sig.

5.9867
6.6700
7.3133
8.6967

1.000 1.000 1.000 1.000

9.2500
1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

MaAMang
Subset for alpha = 0.05

ERLIN 1 2 3
Duncan? 3.00 3 17.4333

2.00 3 17.4400

1.00 3 18.7767

4.00 3 18.8867 18.8867

5.00 3 19.2100

Sig. .967 .504 .069

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.



