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Wararat Sanon 2009: Development of Reduced Calorie Thai Styled Egg Custard and
Fatty acid Proportion Improvement with Sucralose and Cereal Cream. Master of
Science (Home Economics), Major Field: Home Economics, Department of Home
Economics. Thesis Advisor: Associate Professor Tassanee Limsuwan, Ph.D.

119 pages.

The objectives of this research were to develop the reduced calorie Thai styled egg
custard by using sucralose and to improve its fatty acid proportion with cereal cream. Results
showed that the substitution of sucrolose at 30, 40 and 50% of coconut sugar and the
substitution of cereal at 75 and 100% of coconut cream had no significant difference in sensory
evaluation with p-value > 0.05. Egg custard with 40% sucralose and 75% cereal cream received
the highest score of sensory evaluation and was chosen for consumer acceptability test. From
the overall liking test using 9—point hedonic scale, a hundred consumers rated the products as
like moderately to like very much (7.56-8.14) and 100% of consumers accepted the product.
Ninety-three percent of consumers indicated their willingness to buy the developed product.
Hardness, adhesive force and cohesiveness of the developed product were 2,501.16 g.,

-152.56 g:mg. and 0.16, respectively.

As for the nutritive value, the content of calories, total fat, total carbohydrate, total
sugar and saturated fatty acid of the developed product were lower than those of the original
product by 27.52, 34.27, 24.99, 35.51 and 57.73%, respectively. Monounsaturated fatty acid,
polyunsaturated fatty acid and total protein of the developed product increased by 27.76, 271.70
and 11.13%, respectively when compared to those of the original product. The cost per piece of
original product was 3.40 baht whereas that of the developed Thai styled egg custard by using

sucralose and cereal cream was 6.50 baht

Student’s signature Thesis Advisor’s signature
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=3 Y £ d‘ v v
1. ﬂﬂ‘lel1ﬂ1‘3'1‘5i;ﬂﬂ?‘iﬂ31“?1311!%?]511@1@"“!1’1%136117]N‘l.]ﬁ%ﬁn‘ﬂ@l’ﬂlwﬁ

Y a 4 aa 1 { @
minwmnﬁ U1 #amsaaTznaNuulslsiunana ?ﬂmaﬂﬂ%LLuuﬂﬂWﬂJ‘B@UﬁWHaﬂHﬂ!%

Y

o Y Y
ﬂ5’]ﬂam@\1ﬂ’ﬁ‘ﬂﬂlW]uu']@]1au3w51jﬂjﬂa1illwuﬂj’luﬁ’J']ucllfﬂj’liaﬁllu

Usnaananu
Source of Variation Sum of Square df  Mean Square F Sig.
Usnamsumuanumnu 1.083 2 542 919 422
Block 10.000 7 1.429 2.424 .075
Error 8.250 14 .589
Total 1140.000 24
Corrected Total 19.333 23

Y a L4 aa {
ﬂTi'l\‘iN‘L!'Jﬂ‘ﬁ ¥2 HamsaaTznaNuulssiunana mmaﬂﬂmuummmuﬁmﬁmm

Y
msnaunuihaaugniAeasunuanunuga laalullSunmaenu

Source of Variation Sum of Square df  Mean Square F Sig.
UsunaasunuanumnIu 2.021 2 1.010 2434 124
Block 13.156 7 1.879 4527 .008
Error 5.813 14 415

Total 1232.250 24

Corrected Total 20.990 23
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Y a L4 aa 1 ! a
ﬂTi'l\‘iN‘L!'Jﬂﬁ 3 HamsaaTznaNuulssiunana mmaﬂﬂmuummmuﬁmﬂau

Y

Y09 M3naunuhaanzninaeasunuanuuga laalulsna

ANNY
Source of Variation Sum of Square df  Mean Square F Sig.
T sunuaNuENuY 1.333 2 667 2.000  .172
Block 19.333 7 2.762 8286 .000
Error 4.667 14 333
Total 1258.000 24
Corrected Total 25.333 23

1 A P aa { 2
ﬂ1§1ﬂwu3ﬂﬁ ¥4 wamsauasizranulsysiuneada ﬂ'llﬂaﬂﬂglluuﬂ'nu“]f@ﬂg{']u‘iﬁ%'l@]

Y

o Y Y a
GU'f]\iﬂ’lﬁ‘]/]ﬂl,lfﬂuu’l@’laﬂ\lg‘WiTJ@ﬁﬂﬁ'ﬁ!LﬂUﬂ'J’]iJW'J’lucléﬂi'liaﬁ{lLlﬂﬁiJ'lm

AN
Source of Variation Sum of Square df  Mean Square F Sig.
Usunaasunuanumnu 896 2 448 1362 288
Block 490 7 1213 3.688°  .018
Error 4.604 14 329
Total 1155.250 24

Corrected Total 13.990 23
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Y a L4 aa { 4
ﬂTi'l\‘iN‘L!'Jﬂﬁ ¥5 HamsaATIznaNuulsUsiunana mmaﬂﬂmuummmuﬁﬁmﬁe

Y

dudgvesmsnaumnimauzndnasasumuaunugas laaly

Usananu
Source of Variation Sum of Square df Mean Square F Sig.
T sunuaNuENuY 646 2 323 2237 144
Block 16.792 7 2.399 16.619° .000
Error 2.021 14 .144
Total 1209.500 24
Corrected Total 19.458 23

Y a 4 aa {
minwmnﬁ 6 HamInATIzHANNLYIUsIUN DA ﬂﬂﬂaﬂﬂ%uuuﬂﬂﬁJ‘B@UﬁWH

Y

ﬂﬁ]'lll“]f?)‘ﬂiﬂEJi’JllﬂlfNﬂﬁ‘i/]ﬂLL‘V]1!fl1@]163J$W%}1’3@9{’Jﬂﬁ1ﬂmuﬂ’ﬂll'H’JTL!

g3 TaalulSuaaanu

Source of Variation Sum of Square df Mean Square F Sig.
Usunaasunuanumnu 1.000 2 500 1.235 321
Block 9.833 7 1.405 347 023
Error 5.667 14 405

Total 1110.000 24

Corrected Total 16.500 23
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=3 Y £ d‘
2. ﬂﬂ‘}zl1ﬂ1‘3'1‘5i;ﬂﬂ?‘iﬂ’JHﬂ‘i’JTL!"’gﬂﬁﬂﬁﬁ‘mﬂu1$ﬁ&l‘i’n\‘iﬂ1ﬂﬂ1w

H a 4 aa 1 <
ﬂTi‘l\‘iN‘H'Jﬂ‘ﬁ ¥7 wamsauasizranulsysiuneana ﬂ”lﬂ'J'I‘JJLHNGUENEUu‘JJﬁﬂﬂLLﬂQ

Y
naunhmavzni ndeasunuanurNugas Tad lulsmaeiy

Source of Variation Sum of Square df  Mean Square F Sig.
YT sunuaNuNIY 161824.76 2 8091238  6.01* 025
Rep 185078.05 4 46269.51 3.43 .065
Error 107693.41 8 13461.67

Total 86586853.58 15

Corrected Total 454596.23 14

H a L4 aa 1 a A
ﬂTi'l\‘iN‘L!'Jﬂ‘ﬁ ¥8 HamsuATIzHANNLYsUsIunana m!,mmeﬂmmawuuwﬁ’aum

Y
naunuhmavzni ndeasunuanurugas Tadlulsmaaeiy

Source of Variation Sum of Square df  Mean Square F Sig.
USinamisunuanumnu 13052.96 2 6526.48 13.37% .003
Rep 2073.44 4 518.36 1.06 434
Error 3902.56 8 487.82

Total 443879.43 15

Corrected Total 19028.97 14

Y a 4 aa v o
mﬁnwmnﬁ ¥9 HamsaATIzHANULYsUsiunana mﬂmmzmﬂumawuwﬁaum

9

naumnhaauzndndrearsunuanurnugas laaludSuaaeiy

Source of Variation Sum of Square df  Mean Square F Sig.
YT sunuaNuNIY 4.120E-05 2 2.060E-05 266 773
Rep .001 4 .000 2.315 145
Error .001 8 7.743E-05

Total 281 15

Corrected Total .001 14
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= Y av A d' v v
3. ﬂﬂ‘leﬂﬂ]‘ﬂ‘lfﬂ%‘ﬂﬁ uW‘Hﬂ!ﬁN]%ﬁNﬂ]Qﬂi%ﬁ]ﬂﬁNWﬁ

" a J aa 1 A
minwmnﬁ V10 WaN15AATIZHANUUTUTIUMEDA mmaﬂﬂwuummmuﬁm

@ o . 9y a v ' a
aﬂymzﬂimmmmumimam 2’ factorial ﬂJ@QﬂWiiﬂfﬂZﬂﬁigﬁ%ﬁNﬂfUﬂiu

UTuuaeny

Source of Variation Sum of Square df  Mean Square F Sig.
FUAVDINZNH YWY 2258 1 2258 1770 194
Ysmmveenz Nyl 1.758 1 1.758 1378 250
¥ia x U 945 1 945 741 397
Error 35.719 28 1.276

Total 1373.250 32

Corrected Total 40.680 31

Y]

Y a 4 aa 1 {
ﬂ1iNW‘H’Jﬂﬁ V11 WamMsAAsIzHANuLlsUsIunean mmﬁaﬂzuuummmauﬁmﬁ R

2 . Y Ay A a a 1 @
HUUNITNAADY 2 factorial GUfNﬂ']3Glsb'ﬂgﬂ'ﬁﬂluWﬂ)’@ﬂ\i%ﬂ@iﬂﬂiiﬂﬂ!ﬁ”lﬁﬂu

Source of Variation Sum of Square df  Mean Square F Sig.
FUAVDINTTE YWY 4.500 1 4.500 3.847 060
Usuvenz Ny 125 1 125 107 746
¥ia x U 500 1 500 427 519
Error 32.750 28 1.170

Total 1416.000 32

Corrected Total 37.875 31
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Y a J aa 1 { A
ﬂTi'l\‘iN‘L!'Jﬂ‘ﬁ V12 WaNsAATIZHANNLTUTIUNNEDA mmﬁﬂﬂmuummsﬁau@aﬁuﬂau

=) 1

FAVUMINAADY 2° factorial YoIM I IFneNT e arialulSuaaaiuy

g

Source of Variation Sum of Square df  Mean Square F Sig.
FUAUDINTNE YWY 125 1 125 094 761
Usuveenz NGy 000 1 000 000 1.000
wia x Usua 125 1 125 094 761
Error 37.250 28 1.330

Total 1442.000 32

Corrected Total 37.500 31

4 a J aa 1 A
minwmnﬁ V13 WaN15AATIZHANULTUTIUNEDA mmaﬂﬂwuummwuﬁm

a o . 9 a o 1 a
FAYIA IAUVUMINAADY 2° factorial Y¥0IN3 1FNz Ny NwA19THalY

UTuuaeny
Source of Variation Sum of Square df  Mean Square F Sig.
FUAVDINZNH YWY .000 1 .000 000 1.000
Ysmuvesnz Nyl 500 1 500 424 520
¥ia x U 2.000 1 2.000 1.697 203
Error 33.000 28 1.179
Total 1440.000 32

Corrected Total 35.500 31
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Y a J aa § 4
ﬂTi'l\‘iN‘L!'Jﬂ‘ﬁ Y14 HaN5AATIZHANNLTUTIUNEDA mmﬁﬂﬂmuummsﬁauﬁ’mlﬁa

= ! a

Fuda JauuumMInaana 2° factorial ¥9IM3 1¥nzNFanya1asialulsua

9

AN

Source of Variation Sum of Square df  Mean Square F Sig.
FUAVOINZ N YWY 4.133 1 4.133 3564 069
Usuvenz NGy 945 1 945 815 374
¥ia x U 2.258 1 2.258 1.947 174
Error 32.469 28 1.160

Total 1321.250 32

Corrected Total 39.805 31

$ a J aa 1 A
minwmnﬁ V15 HanN15AAIIZHANNLLTUTIUNEDA mmaﬂﬂzuuummwuﬁm

A 1

@ . 9 a o
ANV TA8TIN IALUUNITNAADA 2° factorial VOINT 1FALNTUNFA

g

yialudTuaaenu
Source of Variation Sum of Square df  Mean Square F Sig.
FUAUDINTNE YWY 000 1 000 000 1.000
Ysmuvesnz Nyl 2.000 1 2.000 2036 .165
yia x U5 500 1 500 509 481
Error 27.500 28 9821
Total 1280.000 32

Corrected Total 30.000 31
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Y a J aa §
ﬂTi'l\‘iN‘L!'Jﬂ‘ﬁ V16 Wafﬂﬁ'JLﬂi1314?]'31%LLTJi‘]Ji’Ju“I/INﬁ'ﬂﬁﬂ%ﬂaﬂﬂglluuﬂ'ﬂﬂﬁﬁﬂ‘ﬂﬁﬁu

anvazlsnguesms I4nz sy luununsnaaes RCBD

Source of Variation Sum of Square df Mean Square F Sig.
g3 IuMINAaed 4.961 3 1.654 2.108  .130
Block 19.242 7 2.749 3.504 012
Error 16.477 21 785

Total 1373.250 32

Corrected Total 40.680 31

Y a 4 aa {
mﬁnwmnﬁ 17 Nﬁﬂﬁ’Jmi"lxﬂﬂil"lmlﬂi‘ﬂi’J‘L!TINﬁﬂ@]ﬂWmEEJﬂ%LLHHﬂ’J"IiJ“IfFJ‘LI??]}Wu?TsU@Q

m3l¥nznsayiylunkunisnaaes RCBD

Source of Variation Sum of Square df Mean Square F Sig.
qﬁﬂumimam 5.125 3 1.708 2.333 .103
Block 17.375 7 2.482 3.390 .014
Error 15.375 21 732

Total 1416.000 32

Corrected Total 37.875 31

Y a J aa A a
minwmnﬁ U18 Wafﬂﬁ’JLﬂi1$1’?ﬂ'NiJLlﬂiﬂiﬂuﬂNﬁﬂﬁﬂHﬂﬁﬂﬂgLluuﬂﬁWN“ﬂﬂUﬁTuﬂau

[

yoam3 1z ity luurunInaass RCBD

Source of Variation Sum of Square df Mean Square F Sig.
ga3 TuMInaaog 250 3 083 259 854
Block 30.500 7 4.357 13.556 .000
Error 6.750 21 321

Total 1442.000 32

Corrected Total 37.500 31
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1 A P aa { a2
ﬂTi‘NW‘H'Jﬂﬁ 19 Waﬂ’]ﬁ'Jlﬂ5’]31’?ﬂ')’]lllHJTIJ5'31!VI'Nﬁﬂﬁﬂqlﬂaﬂﬂgllu‘Hﬂjnﬁﬁ'ﬂ‘U@aﬁuﬁﬁ“]ﬂﬁ

a o

oI 1nznsyieluunun1TNaaes RCBD

Source of Variation Sum of Square df Mean Square F Sig.
g3 IuMINAaed 2.500 3 833 1207 332
Block 18.500 7 2.643 3.828 .008
Error 14.500 21 .690

Total 1440.000 32

Corrected Total 35.500 31

Y a J aa A 4
minwmnﬁ 20 Wafﬂﬁ’Jlﬂi1$1’?ﬂ'NiJLUJi‘iJ'i'Ju‘VIN’ﬁﬂﬁﬂHﬂﬁﬁlﬂm&uuﬂ'ﬂﬂ%ﬂﬂﬁWHlﬁﬂ

v @

wigvesms 1¥nz isayisluununisnaaes RCBD

Source of Variation Sum of Square df Mean Square F Sig.
qwﬂumwmm 7.336 3 2.445 3.919 .023
Block 19.367 7 2.767 4.435 .004
Error 13.102 21 .624

Total 1321.250 32

Corrected Total 39.805 31

Y a d aa {
ﬂ1ﬁNW‘H'3ﬂﬁ 21 wams’;miwwmmuﬂiﬂimmqﬁmmmﬁaﬂzuuumm%auﬁ’m

AMNNYeU Iaos eI 1¥ne ATy luikUNTNAaDI RCBD

Source of Variation Sum of Square df Mean Square F Sig.
qﬁﬂumimam 2.500 3 .833 875 470
Block 7.500 7 1.071 1.125 385
Error 20.000 21 952

Total 1280.000 32

Corrected Total 30.000 31
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=3 Y av A d'
4. ﬂﬂ‘leﬂﬂ]ﬂ‘lfﬂ%‘ﬂﬁ YNYNHNISTNNININYNIN

Y a J aa 1 A < a
minwmnﬁ 22 WaNsAATIZHANULTUTIUNEDA ﬂHﬂﬁﬁlﬂ'ﬂiﬂlﬂl\i‘ﬂ@\‘]ﬂWiﬁl%ﬂ%ﬂ

syiraria lulSunadeduiauuuminaaed 2° factorial

Source of Variation Sum of Square df Mean Square F Sig.
FUAVDINZNH YWY 385758.92 1 38575892 9372 .010
Usunavesnz NSy 9653.31 1 9653.31 0235  .637
¥ia x YT 85411.53 1 85411.53 2075 175
Error 493913.33 12 41159.44

Total 92758672.71 20

Corrected Total 1150694.77 19

H a J aa 1 § 1 a a
ﬂTi'NN‘H'Jﬂﬁ 23 WaN15AATIZHANNLLTUTIUNNEDA mmﬁﬂmummzmmmmmiﬂl%’

[

nznFaiwarie lulsnaaeiuiauuunmsnaass 2° factorial

Source of Variation Sum of Square df Mean Square F Sig.
FUAVDINT T YWY 18252.09 1 1825209  37.136  .000
Usuvenz NGy 21079.33 1 2107933 42.889°  .000
e x U5 323.26 1 323.26 0.658 433
Error 5897.89 12 491.49

Total 801479.40 20

Corrected Total 48058.90 19
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H a J aa 1 § 1 v o
ﬂTi'l\‘iN‘L!'Jﬂ‘ﬁ v24 HaN15AATIZHANNLTUTIUNEDA ﬂ%ﬂaﬂﬂ"lﬂ']ﬁLﬂWZ@]’Jﬂusll’ﬂ\?ﬂ'lﬁﬁl%

[

nzisaNwarie lulsnuaiuiauuumsnaass 2° factorial

Source of Variation Sum of Square df Mean Square F Sig.
FUAUDINTNE YWY 012 1 012 2050 178
Usuveenz NGy 008 1 008 1406 259
wia x Usua 014 1 014 2327 153
Error .070 12 .006

Total .840 20

Corrected Total 122 19
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