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Treatments
C = Uncooked curry puff storaged at 4°C (Control).
FT = Freezing uncooked curry puff is thawed before fring.
FNT = Freezing uncooked curry puff is not thawed before fring.
HT = Freezing fried curry puff is thawed before bake.
HNT = Freezing fried curry puff is not thawed before bake.
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Moisture of freezing uncooked and fried curry puff after warmed.
Letters show significant differences of mean among treatments (P<0.05).

Bars represent the standard deviation of triplicate determinations.
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Water activity of freezing uncooked and fried curry puff after warmed.

Letters show significant differences of mean among treatments (P<0.05).

Bars represent the standard deviation of triplicate determinations.

Abbreviations refer in figure 7

32



33

v o
1.1.3 aduusanavea)asnnynsihl
4 o HI ] I~ { Hi [
Woihnzysildusigonuisnwssuainnzuiddaa (luruanudon) uay
9

d' o a 4 1 o = 1 [ d.ch [ [
nznIiinea 1AL WU MITazaslrane M IULTINAUDINTHI T aa Ll

oY 1 - - 1
lnanenzviilines enzwiillaallgu nzviihlaaiiiazarveziisiduusing

v
o

: a8 Ay 1. o 4 2 2 4
qqmmzmﬂﬂﬁw"lumazma LAAIAININN 9 UsnIINUNZHIYUaaNwIuUNT

a Y

Aazarelimaiunsana iuanaanganiugy vazingnsdiuneafidiumag liru

o S 9 o ' = v A 1 o 1 1 ] =
MIMaga1elAIMUILTINARININEHI U aanmiumsmazaie uazllummmnamm

% o [ [ z:!'oiv d' T o dlo(:u £!' o =S 9
sdrnnunzusildaan lhidiumsiazats newsihlaaiiazatslinmaiuusanag

v
o/

i
ganngusiliaan birkumsdazate esanngnstla luhesaenouneaziinld
W

a <A ] g’ <3 Qy § o
'JﬂTEJuﬂﬂqmﬂﬂL‘]JaﬂﬂlﬁNﬂﬂuﬁuu!"llQﬂTﬂiH%H@TWTiﬂgﬂgﬂ"m‘ﬂwﬂ ﬂ')T?JGdHu%QQﬂﬂﬂ

=)

Y Y ) v I

a8 luFUD1HIT taznleraInIIneanuFuelusziaaeuiudulaondad

g . f L @ o q ¥ 9 A \ 9
ANUFUM ANuFanium 1 lassadsveaaenneusillesuusas uazdanalvian
v ~ A A Yy ' S a
AMunsanaanay luamziingyilnihazaredled lulasnwnounoa huieeggn
o ] 4 wAa =Y 4 o g
Mazawodeauysal (@uiia vondimu, 2539) el lUneannuduamisoszive

] 9 ] ) d.ml = 1 " 9 d' ]
pongnmisuenla diumsihazaengniilinealulinaneaidiuusing e innou

A < Aoy ' Y Y] Yy K2 a A 3 1y
ﬂ’lfiUﬂﬂﬂ'ﬁ]ﬂ!ﬁl\‘]ﬂgﬂ3ﬂﬂﬂ@ﬂW’IUﬂ'ﬁGlWﬂ’Niﬁ@uiJ']lLa? ﬂﬂlﬂﬂlﬁa@ﬂlﬁlﬁﬁ@ﬂuiﬂﬂﬁ@ﬂ

F4 Y ]
v o A A o

=1 (% Y t:y c!'osv d’g z:!' ] [N ]
aviuanuFuIsgnin Baelugunzniill ilerhnzuiilineaiiduuas ludiuns

9 oY Y Y
wazarellovazildFunzniihllguuglmudy Fennwsudiulug luaunse

Q
Y

y A ad A ' A A g
sziisoon IU1a eguugldiasnnuiuszarumiutazazauegiuldon uenanil

os: a 1 ~ o Y tﬂy A A Y
5383L?ﬂTﬂTﬁ@UﬁULlagqmﬁﬂ“lﬁlﬂlgﬂﬂquQQ‘WE'Vﬁlgcﬂflﬁﬂj']ilclfu‘ﬂ!ﬂﬁ@ﬂjglﬁElul,ﬂiJ']ﬂ

a

4 o q¥a A % S 0 q. ¥
W'E]Vlﬁ]gﬂ'lcl,ﬂlﬂﬂﬂj']llﬂiaﬂ Gllmg°V|ﬂ'li1/]@@1%@'&!??{]“11\111«!53Ugl')a'lﬁuﬂﬁ'lll'ﬁﬂﬂ']slw
Y Y
ANuFuaIu a2 Rice A Gamble (1989) 1A AIzUIUMINEATh e ase
Aa 9 . < o qUs Y g & A <
NAINUIVSTLIIDYINTIALT ‘Vnch’iW'JTTHTLLWQLLagﬂ’JTNGBUﬂTEIGlui]gLIIaﬂuﬁﬂquglﬂu

g
Tovi



34

300
250
200
150
100

——
——
——
o
i
o2
i
[S2

Compression force (g/mm)

C FT FNT HT HNT
Treatments

2wt 9 ﬂ'ws?ﬁumqﬂmmaﬂzw%i‘i"jﬂﬁﬂuaz‘naﬂwﬁgﬁaﬂu%qmwé’qmidu
Compression force of freezing uncooked and fried curry puff after warmed.

Letters show significant differences of mean among treatments (P<0.05).

Bars represent the standard deviation of triplicate determinations.

Abbreviations refer in figure 7
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L, a and b value of freezing uncooked and fried curry puff after warmed.
Letters show significant differences of mean among treatments (P<0.05).
Bars represent the standard deviation of triplicate determinations.

Abbreviations refer in figure 7
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Letters show significant differences of mean among treatments (P<0.05).

Bars represent the standard deviation of triplicate determinations.
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curry puff after warmed.
All values are the means of 10 panelists.

Abbreviations refer in figure 7
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Mean liking scores of freezing uncooked and fried curry puff after warmed.

Attributes Treatment
c' FT' FNT' HT' HNT'
Appearance 7.2% 71" 7.1% 6.5" 6.9"
Texture 7.0% 7.2° 63" 6.2° 6.6"
Flavor 7.4° 7.1% 6.3" 6.7% 6.7%
Overall liking 7.3° 7.0° 6.2" 6.6" 7.0

The different superscripts in the same row denote the significant differences (P<0.05).
All values are the means of 10 panelists.

' Abbreviations refer in figure 7
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Drip loss and compression force of freezing curry puff after freeze-thaw process.
Letters show significant differences of mean in each parameter (P<0.05).

Bars represent the standard deviation of triplicate determinations.
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Microstructure of crust layer from uncooked curry puff after freeze-thaw 0 (a),

1 (b) and 2 (¢) cycles (magnification: 300x, bar = 50 um).
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L, a and b value of freezing curry puff after freeze-thaw process.
Letters show significant differences of mean in each parameter (P<0.05).

Bars represent the standard deviation of triplicate determinations.
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TBARS value of uncooked freezing curry puff after freeze-thaw process.

Number of Parts of curry puff
freeze-thaw cycles Crust Filling
Control 2.54%40.08° 5.90%0.04™
0 2.6310.05" 5.9010.06™
1 2.6630.06" 5.93%0.01"™
2 2.6910.07" 5.9510.07"

The different superscripts in the same column denote the significant differences (P<0.05).

Values are meansTstandard deviation.
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Mean quantitative descriptives sensory scores of freezing curry puff after
freeze-thaw process.

All values are the means of 10 panelists.
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Mean liking scores of freezing curry puff after freeze-thaw process.

Attributes Number of freeze-thaw cycles
0 1 2
Appearance 7.0" 7.2% 72"
Texture 73" 73" 7.4
Flavor 7.3" 7.5" 7.2"
Overall liking 7.2% 7.4 72"

The different superscripts in the same row denote the significant differences (P<0.05).

All values are the means of 10 panelists.
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Drip loss of uncooked (—&—) and fried (—®—) curry puff during frozen storage.

Letters show significant differences of mean (P<0.05).

Bars represent the standard deviation of triplicate determinations.
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Compression force of uncooked and fried curry puff during frozen storage.
Letters show significant differences of mean (P<0.05).

Bars represent the standard deviation of triplicate determinations.
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Microstructure of crust from fresh curry puff (a) and frozen uncooked curry puff
after 1 (b), 2 (c) and 3 (d) months storage at -18°C (magnification: 300x, bar =

50 pum).
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Microstructure of crust from fresh fried curry puff (a) and frozen fried curry puff
after1 (b), 2 (¢) and 3 (d) months storage at -18°C (magnification: 300x, bar =

50 um).
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TBARS value of crust part uncooked (—=—) and fried (—®—) curry puff during
frozen storage.
Letters show significant differences of mean (P<0.05).

Bars represent the standard deviation of triplicate determinations.
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TBARS value of filling of uncooked (—+—) and fried (—*—) curry puff during
frozen storage.
Letters show significant differences of mean (P<0.05).

Bars represent the standard deviation of triplicate determinations.
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frozen storage.
Letters show significant differences of mean (P<0.05).

Bars represent the standard deviation of triplicate determinations.
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Mean quantitative descriptives sensory of uncooked curry puff during frozen
storage.

All values are the means of 10 panelists.
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Mean quantitative descriptives sensory of fried curry puff during frozen
storage.

All values are the means of 10 panelists.
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Mean liking scores of uncooked and fried curry puff during frozen storage.

Types Storage time Attributes
(months) Appearance1 Texture1 Flavor1 Overall liking1
Uncooked Control 7.9° 7.4° 74" 7.5
1 7.1° 7.4 74" 7.6
2 7.3" 7.4° 7.1 7.5°
3 5.7° 7.4° 7.0% 7.2°
Fried Control 7.9 7.4 74" 7.5°
1 7.3" 6.4° 7.0 6.9°
2 73" 5.8° 6.2° 6.0°
3 7.1° 4.3° 6.0° 5.3"

The different superscripts in the same row denote the significant differences (P<0.05).

'All values are the means of 10 panelists.
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Demographic of cunsumer in Hat yai.

Demographic Gender Total
Male Female
Age
15-20 years 15 11 26
21-25 years 5 10 15
26-30 years 13 7 20
31-40 years 13 7 20
over 40 years 4 15 19
Religion
Islam 11 16 27
Buddhism 31 29 60
Christianity 7 5 12
others 1 0 1
Occupation
commerce 9 12 21
government officers 7 10 17
empolyee 14 10 24
students 18 16 34
others 2 2 4
Income
<2,000 bahts 0 6 6
2,001-5,000 bahts 21 13 34
5,001-10,000 bahts 16 19 35

>10,000 bahts 13 12 25




Table 10 (continued)
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Demographic Gender Total
Male Female
Member of family
1 person 0 3 3
2-3 persons 8 13 21
4-6 persons 37 30 67
>6 persons 5 4 9
Food payment per family per day
<50 bahts 2 2 4
50-80 bahts 6 11 17
81-120 bahts 11 13 24
>120 bahts 31 24 55
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Data of consumer buying and consuming behavior.
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Question Gender Total
Male Female
Do you used to eat frozen food?
yes 48 47 95
no 2 3 5
What type of frozen food do you
know?
Shao-mai/Chinese bun 36 32 68
Dessert 17 14 31
Surimi products 44 44 88
Rice and curry 21 23 44
Bekery products 23 27 50
others 0 2 2
Why do you buy the frozen foods?
time saving 28 33 61
convenient cooking 9 7 16
new taste 10 18 28
hygienic 8 8 16
delicious 8 3 11
cheap 6 4 10
long shelf life 32 32 64
convenient buying 30 33 63
standing quality 4 4 8
others 2 0 2




Table 11 (continued)
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Question Gender Total
Male Female
How often you buy product?
<1 time/month 7 9 16
1 time/month 12 13 25
2 times/month 12 11 23
3 times/month 4 4 8
>3 times/month 15 13 28
Where do you buy product?
convenient store 32 21 53
flee market 2 7 9
department stores 41 33 74
others 2 4 6
M3 12 SfjjmgaLﬁmﬁmmmauNﬁmﬁmcﬁﬂzﬁﬁﬂmmﬁuﬁm
Data about liking on the product.

Characteristics Liking level Mean
Like Like Neither Dislike Dislike score
very like very
much nor unlike much

Appearance 18 62 20 0 0 3.98

Texture 21 61 18 0 0 4.03

Flavor 17 62 16 5 0 3.91

4 0 0 3.69

Overall liking 13 73
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Data about acceptance on the product.

Question Percentage

Do you accept the product?
accept 99
not accept 1
Do you buy the frozen curry chicken
filled puff at the price of 25 bahts/4
pieces (1 of 40 grams pieces)?
buy 74

not buy 26
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Cost of filling raw materials

Ingredients Weigh (g) Price per unit Price (baht)
Chicken'’ 600 65 baht/kg 65
Onion"” 300 30 baht/kg 9
Potato"” 225 30 baht/kg 6.75
Sweet potato(z) 225 10 baht/kg 2.25
Butter 100 35 baht/227 g 15.42
Sugar(]) 90 14 baht/kg 1.26
Soybean sauce' 55 30 baht/0.7 L 2.36
Curry powder"’ 35 40 baht/115 g 11.83
Garlic" 30 20 baht/kg 0.6
Corn flour"’ 25 25 baht/400 g 1.63
Water 25 - -
Salt" 12 10 baht/kg 0.12
White pepper powder' 7 30 baht/100 g 2.03

Total 1,730 118.25
After cooked 1,200

()
Source: Tesco Lotus store

mSource: Local maket in Hat Yai
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Cost of crust raw materials
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Ingredients(l) Weigh (g) Price per unit Price (baht)
Inner layer of puff
- Wheat flour 500 30 baht/kg 15.5
- Palmoil 220 30 baht/L 6.05
Total 720 21.6
Outer layer of puff
- Wheat flour 1,000 30 baht/kg 31
- Water 400 - -
- Palmoil 220 30 baht/L 6.6
- Sugar 50 15 baht/kg 0.7
- Salt 10 10 baht/kg 0.1
Total 1,680 37.45
“Source: Lotus supermaket
M3 16 smﬁ@qﬁuﬁwmiumsNﬁ@ﬂwé‘ﬁﬂﬁﬂ
Total raw materials cost for curry chicken filled puff
Parts Filling Inner layer Outer layer Total
Weight per unit 1,200 720 1,680
Cost (baht/unit) 118.25 21.6 37.45
Weight per piece 20 25/3 =8.34 60/3 =20
Piece per unit 60 86.33 84
Price per piece 1.97 0.25 0.45 2.67

- One curry chicken filled puff has weight 40 grams.

So, One kilogram of curry chicken filled puff has 25 pieces
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Cost of raw material and freezing curry chicken filled puffs.
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Materials Price Unit
Product 2.67x25 = 66.75 baht/kg
Freezing cost'’ 1.15 baht/kg
Total 67.90 baht/kg
Storage cost 1.05 baht/kg/month

“'Source: Local freezing plant in Songkhla





