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Panyarad Luekhajon 2010: Development of Thai Snack Food for Schoolchildren. Master of
Science (Home Economics), Major Field: Home Economics, Department of Home Economics.

Thesis Advisor: Assistant Professor Anchanee Utaipatanacheep, D.Sc. 182 pages.

The objectives of this study were to, 1) develop the nutritional values of 3 Thai snack foods,
Krayasart, Khaw Tang Nam Prik Oong, and Khanom Tong Moun, by increasing calcium, vitamin A
and fiber contents, reducing fat and sugar, 2) assess sensory acceptation of consumer, 3) compare
nutrition values of each product with the original formulas, 4) analyze nutritional value of final products
and, 5) determine the shelf-life products in 2 kinds of packaging. For the consumer test, 204 pupils
were selected by multi-stage cluster sampling techniques from grade 3 to 6 of Saint John’s Private

School and Wat Ladplakhao, which is belonged to Bangkok Education Service School.

By adding black sesame seed and carrot, reducing coconut milk, vegetable oil and sugar in
these 3 products, were found that Krayasart, Khaw Tang Nam Prik Oong and Khanom Tong Moun
were accepted by consumers at level of slightly like. Calcium contents of these 3 products were
increased 172.69, 28.29 and 202.42 % respectively, vitaminA was 12.12, 2.97 and 1322.85 %
respectively, and fiber content was increased 127.87, 8.56 and 1222.22 % respectively. Fat contents of
Krayasart and Khaw Tang Nam Prik Oong were reduced 8.25 and 42.00 % respectively, and sugar
content of Khanom Tong Moun was reduced 21.71 %. Chemical analysis of these 3 products for one
serving were found that they provided 39.27, 20.20 and 34.50 mg., respectively for calcium, 19.76,
73.36 and 58.58 mcg, respectively for vitaminA and 1.46, 4.08 and 1.70 g., respectively for fiber.
Shelf-life study within 8 weeks of these products in Aluminum foil and polyethylene packages were
assessed for texture, color, moisture, peroxide value and sensory property. The results revealed that
peroxide value of these products were in the acceptable range. The crispness of Khaw Tang Nam Prik
Oong and Tong Moun in polyethylene package were not acceptable at 6" and 4" week, respectively.
The result was consistent with the hardness and crispness values from texture analyzer, while the

products in Aluminum foil were acceptable through the period of study.

Student’s signature Thesis Advisor’s signature
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Amount energy protein fat Carbohydrate. calcium  Vitamin. A  dietary fiber
rood g kcal g g g mg microgram g

Shredded rice grain ,Glutinous rice white 124 104.30 6.90 2.1 97.20 17.40 0.00 0.50
Glutinous rice white 26 92.30 1.80 0.1 21.10 3.10 0.00 0.00
Glucose Syrup 60 193.30 0.20 0 47.40 15.60 0.00 0.00
Sesame seeds, white, roasted 95 647.80 24.80 61 0.00 85.50 1.90 3.90
Peanuts, dried 80 424.10 23.80 31 12.50 16.00 28.00 1.70
Jiggery 160 612.60 0.60 0.2 152.00 128.00 136.00 0.00
Coconut milk Aroydee UHT 350 612.50 0.00 61.25 15.33 0.00 0.00 0.00
Table salt 2 0.00 0.00 0.00 0.00 5.00 0.00 0.00

Total 460 N3y (36 6]‘?‘u) 2686.90 58.10 155.65 345.53 270.60 165.90 6.10

8¢1
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Amount energy protein fat carbohydrate Calcium  Vitamin A dietary fiber
Food g kcal g g g Mg Microgram g

Shredded rice grain ,Glutinous rice white 124 104.30 6.90 2.10 97.20 17.40 0.00 0.50
Glutinous rice white 26 92.30 1.80 0.10 21.10 3.10 0.00 0.00
Glucose syrup 60 193.30 0.20 0.00 47.40 15.60 0.00 0.00
Sesame seeds, White, Roasted 95 647.80 24.80 61.00 0.00 85.50 1.90 3.90
Peanuts, dried 80 424.10 23.80 31.00 12.50 16.00 28.00 1.70
Jaggery 160 612.60 0.60 0.20 152.00 128.00 136.00 0.00
Coconut milk, Aroydee UHT 175 306.25 0.00 30.65 7.66 0.00 0.00 0.00
Table salt 2 0.00 0.00 0.00 0.00 5.00 0.00 0.00
Carrots, tray dry 27 27.10 4.30 1.10 21.30 2.70 3148.20 2.70
Sesame seeds, Black, Roasted 32 179.80 7.50 16.70 0.00 464.60 5.80 5.20

Total 589 NTN (36 6]Q;"L!) 2587.55 69.90 142.82 359.16 737.90 3319.90 13.90

6¢1
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Amount energy protein fat carbohydrate. Calcium Vitamin A dietary fiber

Food g kcal g g g Mg microgram g
Rice hulled 150 523.40 10.20 0.90 116.60 9.00 0.00 2.10
Rice, Milled, Polished 150 548.90 9.60 1.20 120.60 36.00 0.00 0.50
Cassava, Flour 11 39.90 0.10 0.10 9.70 9.20 0.00 0.20
Palm pith fat 38 333.70 0.00 37.70 0.00 0.00 0.00 0.00
Pork lean 160 217.20 33.90 9.00 0.00 3.20 9.60 0.00
Chico 450 373.20 1.40 3.60 84.20 67.50 283.50 11.30
Sugar, White 112 431.20 0.00 0.00 111.40 0.00 0.00 0.00
Soybean oil 90 794.60 0.00 89.90 0.00 0.00 0.00 0.00
Tamarind, Pulp, Ripe 17 36.40 0.40 0.00 9.60 13.80 0.90 0.30
Shrimp or Fish Paste 16 21.90 3.80 0.40 0.70 250.40 70.20 0.30
Shallot Bulbs 50 30.50 1.40 0.10 6.00 8.00 41.50 0.30
Garlic, Dried Bulb 20 28.00 1.10 0.00 5.80 1.00 0.40 0.20
Salt, Table 10 0.00 0.00 0.00 0.00 25.30 0.00 0.00

Red Pipper, Dried 15 40.00 2.20 1.80 3.90 8.90 2072.10 3.0
Total 630 TN (190 GT;‘L!) 3419.00 64.10 144.80 468.50 432.30 2478.20 18.70

orl
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Food Amount energy protein fat Carbohydrate. Calcium Vitamin A dietary fiber
G keal g g g Mg microgram g

Rice hulled 150 523.40 10.20 0.90 116.60 9.00 0.00 2.10
Rice, Milled, Polished 150 548.90 9.60 1.20 120.60 36.00 0.00 0.50
Cassava, Flour 11 39.90 0.10 0.10 9.70 9.20 0.00 0.20
Palm pith fat 38 333.70 0.00 37.70 0.00 0.00 0.00 0.00
Pork lean 160 217.20 33.90 9.00 0.00 3.20 9.60 0.00
Chico 450 373.20 1.40 3.60 84.20 67.50 283.50 11.30
Sugar, White 112 431.20 0.00 0.00 111.40 0.00 0.00 0.00
Soybean oil 22.5 198.60 0.00 22.50 0.00 0.00 0.00 0.00
Tamarind, Pulp, Ripe 17 36.40 0.40 0.00 9.60 13.80 0.90 0.30
Shrimp or Fish Paste 16 21.90 3.80 0.40 0.70 250.40 70.20 0.30
Shallot Bulbs 50 30.50 1.40 0.10 6.00 8.00 41.50 0.30
Garlic, Dried Bulb 20 28.00 1.10 0.00 5.80 1.00 0.40 0.20
Salt, Table 10 0.00 0.00 0.00 0.00 25.30 0.00 0.00
Red Pipper, Dried 15 40.00 2.20 1.80 3.90 8.90 2072.10 3.60
Sesame Seeds, Black, Roasted 7.5 42.10 1.70 3.90 0.00 108.90 1.40 1.20
Sesame Seeds, White, Roasted 7.5 51.10 2.00 4.80 0.00 6.80 0.20 0.30
Coriander, Leaves and Stems 5 1.90 0.10 0.00 0.40 6.70 72.30 0.10

Total 646 N3y (190 G']a;u) 2918.20 67.90 86.10 468.8 554.60 2551.9 20.3

14!
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Amount energy protein fat carbohydrate.  Calcium  Vitamin A dietary fiber
Food g kcal g g g Mg microgram g

Cassava, Flour 22 79.90 0.20 0.10 19.40 18.50 0.00 0.50
Wheat, Flour 138 481.50 15.20 1.20 102.30 27.60 0.00 0.40
Coconut milk , Aroydee UHT 315 551.25 0.00 55.13 13.80 0.00 0.00 0.00
Sugar, White 85 327.30 0.00 0.00 84.60 0.00 0.00 0.00
Jaggery 90 344.60 0.40 0.10 85.50 72.00 76.50 0.00
Salt, Table 2 0.00 0.00 0.00 0.00 5.10 0.00 0.00
Hen egg, Whole 50 79.90 6.20 5.80 0.70 63.00 172.50 0.00

Total 322 Niu (161 6§u) 1864.45 21.90 62.33 306.3 186.10 249.00 0.90

wl
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Amount energy protein fat Carbohydrate.  Calcium  Vitamin A  dietary fiber
Food g kcal G g g Mg microgram g

Cassava, Flour 22 79.90 0.20 0.10 19.40 18.50 0.00 0.50
Wheat, Flour 138 481.50 15.20 1.20 102.30 27.60 0.00 0.40
Coconut milk , Aroydee UHT 252 441.00 0.00 44.10 11.04 0.00 0.00 0.00
Sugar, White 67 258.00 0.00 0.00 66.70 0.00 0.00 0.00
Jaggery 72 275.70 0.30 0.10 68.40 57.60 61.20 0.00
Salt, Table 2 0.00 0.00 0.00 0.00 5.10 0.00 0.00
Hen egg, Whole 50 79.90 6.20 5.80 0.70 63.00 172.50 0.00
Carrot fresh 210 54.20 2.10 0.40 10.10 86.10 3305.40 7.60
Sesame seed, Black, Roasted 21 118.00 4.90 10.90 0.00 304.90 3.80 3.40

Total 196 6]Q;I‘L! 392 NTU 1788.20 28.90 62.60 278.64 562.80 3542.90 11.90

evl
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4 1 @ a o 4 4
MINEUIND V1 NafﬂilﬂrﬁlEJTJLﬁEJTJ?"I’N?JLLG]ﬂGINGUENﬂ1§fJE]lliﬂﬂaﬁﬂﬂ!cﬂﬂigﬂWﬁ'ﬁﬂLﬁﬁl

qUMNNUIIY U0

4 o o @
AROATZIZIAMINUTNY 8 dilaw

U

SETAIEY

4 a o 4
Wosduazganaraan Indaensau nn 2 dan

FEETI , _
ladsauam VTIPNUN n X SD t P
(@)
a 0 agiiiuvlesad 10 790 057 000  1.00
Tnaensau 10 790 057
2 ogiiiuvlood 10 750 071 074 047
Inaensau 10 770 0.48
4 agiiuvlesa 10 770 048 132 2.02
Tnaensau 10 730 0.82
6 egiitiuvlosd 10 740 052 055 059
Tnaensau 10 755  0.69
8 egiitiuvlosd 10 770 048 000  1.00
Tnaensau 10 770 0.82
nau 0 eqiitiuvlosd 10 7.60 097 000  1.00
Tnaensau 10 7.60 097
2 ogiiiuvlood 10 810 057 134 020
Tndensau 10 7.80  0.42
4 ogiiiuvlood 10 790 110 040  0.70
Tndensau 10 770 1.16
6 egiitiuvlosd 10 740 084 176 0.1
Inaensau 10 790 032
8 egiitiuvlosd 10 730 068 027  0.79
Tnaensauy 10 740 0.97
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N 5282191 o _
Javenunin L. UFTYNUN n X SD t P
(d1lanv)
FAWIA 0 agiiuilesa 10 800 047 000  1.00
Tnaensau 10 800 047
2 agiuilesa 10 800  0.82 048  0.64
Tnaensau 10 780  1.03
4 egiriuvlosd 10 78 042 000  1.00
Tndlensau 10 7.80  0.63
6 egiriuvlosd 10 780 063 042  0.68
Tnaensau 10 770 042
8 oqiltiulosd 10 770 067 035 075
Tnaensau 10 7.60 070
ANUNTOU 0 agiiulesa 10 800 081 000  1.00
Inaensau 10 800 081
2 agiiiunesd 10 790 058 085 04l
Inaensau 10 770 0.48
4 giriuvlosd 10 78 079 067 051
Inatonsau 10 7.60  0.52
6 agiiiuneosd 10 770 067 152 0.5
Tnaensau 10 730 0.48
8 agiiulesa 10 760 052 310  0.01%
Inaensau 10 6.80  0.63



MSWUINT V1 (9D)
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JegeIan

Tadvnann h UsTIAa n X SD t P
(d@aw)
MIEBUTY 0 egiinvosd 10 8.00 0.66 0.00  1.00
Tnaensau 10 8.00 0.66
2 agiiiuvlesd 10 8.00 0.47 056  0.58
Tnaensau 10 7.90 0.42
4 agiiiuvlesd 10 7.90 0.32 072 048
Tnaensau 10 7.70 0.82
6 egiinvosa 10 7.80 042 029 077
Tnaensau 10 7.85 0.34
8 pgiiuvosd 10 7.90 0.32 0.00  1.00
Tnaensau 10 7.90 0.88
et *(P<0.05)
msandi 2 mamsnfeufouanuuandevesnseeniumalszamduia veq
wﬁﬁﬁm°ﬁ6i’fnﬁwﬁﬁi‘iww‘%ﬂémzﬁaqmmw fiussylugeegitiunlosduas
panaaan Iwdensau o 2 dla aasaszoznaimsnusnm 8 e
328217901 —
fadvnanmn o UsTIAua n X SD t P
(d@lann)
a 0 agitiuvlesd 10 7.30 0.67 0.00  1.00
Tnaensau 10 7.30 0.67
2 agiiiuvlesd 10 7.30 0.95 076  0.46
Tnaensau 10 7.00 0.87
4 pgiinvosd 10 7.10 057 176 0.10
Tnaensau 10 6.60 0.70
6 agitiulosa 10 6.90 0.74 596 0.00*
Tndiendau 10 4.20 1.23
8 agiitiuvlesd 10 6.40 0.52 8.11  0.00%
Twaensau 10 3.20 1.14
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o FEUT1IN o _
PJavenunn L UTTYNUN n X SD t P
(GIERY))
Ny 0 agiiiuvlesa 10 720 048 000  1.00
Inaensau 10 720 048
2 agiiiuvlesad 10 700 062 017  0.87
Tnaensau 10 695  0.69
4 agiiuosd 10 680 042 034  0.74
Tnatensau 10 670  0.52
6 egiitiuvlosd 10 690 067 951 0.00%
Tnwatensau 10 410  1.05
8 egiitiuvlood 10 670 048 1526 0.00*
Tndensau 10 260  0.68
FEAWIA 0 agiiiuvlosad 10 710 088 000  1.00
Tndensau 10 7.10  0.88
2 ogiiiuvlooa 10 730 067 037 027
Tnaensau 10 6.90  0.88
4 egiltiuvlood 10 6.80 042 095 036
Inaensau 10 6.60  0.52
6 egiltiuvlosd 10 670 067 682  0.00%
Inaensau 10 400  1.05
8 egiitiuvlosd 10 670 048 1295 0.00%
Inaensauy 10 330 0.68
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. FLTIIAN o _
PJavenunin L VIFTYNUN n X SD t P
(GIERY))
ANUNIOU 0 agiiiuvlesa 10 740 070 000  1.00
Inaensau 10 740 0.70
2 agiiiuvlesad 10 720 042 098 035
Tnaensau 10 6.90  0.87
4 agiiuosd 10 670  0.67 037 0.1
Tnatensau 10 6.60  0.52
6 pgiltiurlosd 10 6.60 052  7.01  0.00*
Tnwatensau 10 400  1.05
8 pgiltiurlosd 10 6.60 070  10.74  0.00*
Tndensau 10 330 067
MIYOUTL 0 agiiiuvlosad 10 735 067 000  1.00
Inaensau 10 735 067
2 ogiliuvlood 10 725 092 079 044
Tnaensau 10 695  0.76
4 pgiltiurlosd 10 700 041 192 0.07
Inaensau 10 6.60  0.52
6 pgiltiurlosd 10 670 029  9.14  0.00*
Inaensau 10 430  0.67
8 egiitiuvlosd 10 6.50 053 1572 0.00%
Inaensau 10 275 054

Haenyn *(P<0.05)
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aivduesdiazganaradn

. FLTLIAN o _
PJavenunn L UTTYAUN n X SD t P
(GHIERY))
a 0 agiiiuvlesad 10 820 042 000  1.00
Tnaensau 10 820 042
2 egiltiuvlood 10 800 067 000 1.00
Tnaensau 10 800  1.05
4 egiitiuvlosd 10 790 074 000  1.00
Tndensau 10 790 057
6 agiiuosd 10 780  0.63 - -
Tnaensau 10 - -
8 agiiuvlosad 10 790  0.74 - -
Inaensau 10
Ny 0 ogiiiuvlood 10 830 082 000  1.00
Tnaensau 10 830  0.82
2 ogiiiuvlood 10 810 057 134 0.20
Inaensau 10 7.80 042
4 egiltiuvlood 10 830 048 199 0.6
Inaensau 10 7.80  0.63
6 egiitiuvlosd 10 770 0.67 - -
Twdensau 10 - -
8 agitiuvlesa 10 790  0.57 - -
Tnaensau 10 - -
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o FEUT1IN oo _
PJavenunn L UTTYNUN n X SD t P
(GIERY))
FAWIA 0 agiiiuvlesa 10 810 057 000  1.00
Inaensau 10 810  0.57
2 agiiiuvlesad 10 780 042 134 1.96
Tnaensau 10 720  1.62
4 egiltiuvlood 10 790 057 199  0.02*
Tnatensau 10 280  0.63
6 egiitiuvlosd 10 780 079 - -
Tnwatensau 10 - -
8 egiitiuvlood 10 740  0.70 - -
Inaensau 10 - -
ANUNIOU 0 agiiiuvlosad 10 830 048 000  1.00
Tndensau 10 830 048
2 agiiiuvlosad 10 810 032 289 0.01*
Tnaensau 10 740  0.70
4 agiiuo8d 10 800 048 2419 0.00*
Inaensau 10 150 0.71
6 egiltiuvlosd 10 790 057 - -
Tndensau 10 - -
8 egiitiuvlosd 10 780 042 - -
Twdensau 10 - -
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o FEUT1IN oo _
PJavenunn L UFTYNUN n X SD t P
(GIERY))
MIYOUTL 0 agiiiuvlesa 10 810 074 000  1.00
Inaensau 10 810 074
2 agiiiuvlesad 10 820 042 169 0.1
Tnaensau 10 730 1.63
4 egiltiuvlood 10 820 079 1471  0.00*
Tnatensau 10 240 097
6 pgiltiulosd 10 780 0.71 - -
Tnaensau 10 - -
8 agiiiuvlesa 10 780  0.63 - -
Inaensau 10 - -

nnenyn *(P<0.05)
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