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ABSTRACT

To improve the frozen battered shrimp burger, thirty European consumers were
interviewed after tasting thawed mocked-up burger. The product sensory concept of battered
shrilﬁp burger are the burger with dipped in batter and breaded, the main ingredient is shrimp
(60%), the coating is yeHow-brown colour. the burger have 1 cm. thickness, a little bite spicy or
pepper flavour, omon flavour, saltiness, sweetness and have high juiciness, crispiness and shrimp
flavour. The results revealed that the mock-up showed less juiciness, shrimp flavour, and
crispness than the expected product. From the result and the concern about healthy by consumer,
the improvement of juiciness, cnispiness. shrimp flavour and reduction of oiliness of battered
shrimp burger were study.

A mixture of different hydrocolloids containing modified tapioca starch (MTS),
sodium alginate {AL), and iota-carrageenan (CA) with total concentration of 1% was optimized to
increase juiciness by a mixture design. Moisture content, Texture Profile Analysis (TPA). and
sensory cvaluation using 13 trained panelists were analyzed. Carrageenan influenced on hardness.
while the combinations between MTS and AL were responsible for moisture content and juiciness
scores. To verify the formulation, the mocked-up burger with 12.5% (12.5BC} and 6.5% bread
crumb (6.5BC) was compared with the optimized juiciness formula (OJ) containing 0.3% MTS
and 0.7% AlL. The juiciness score of OlJ-burger with 6.5% bread crumb evaluated by trained
panclists was 1.35-1.42 fold higher than that of the 12.5BC. Moisture content of OJ was increased
by 8.67% when compared to the 6. 5BC-burger.

The further study on the crispiness improvement an:i reduction of fat uptake was
carried but. The mixture design was performed to optimize corn to rice flour ratio in the batter.
Rice flour appeared to increase viscosity of batter and coating pick-up of products compared to
comn flour (7<0.05), while increasing in corn flour ratio increased golden-brown colour of coating
(7<0.05). However, no significant differences on moisture content, fat content and crispness were
observed among different flour blends (p>0.05). The optimized batter formula predicted by a
quadratic mixture mode] was composed of 18.9% corn flour and 28.35% rice flour (OF). The

qualitics of OF. OF and the opuimized flour with alljasted viscosity (QFAV) were compared. The

(4)



OFAV-burger had the highest crispness scores during chewing, whereas the OF-burger was the
highest hardness and chewiness valuc (7<0.05).

The further improvement of the crispiness and fat uptake, methyleellulose (MC)
and hydroxypropy!methylcellulose (HPMC) at 1% and 2% were added in the OFAV batter. The
different types and levels of hydrocolloid did not show the impact on the crispness and oiliness
scores, moisture and fat contents of coating {p>0.05). but significantly affected the moisture and
fat content of burger meat (p<0.05). HPMC had the higher effect on improvement moisture
content and reduction fat content of burger than MC (p<0.05). In addition, the increasing level of
hydrocolloid from 1 to 2% increased the moisture content but decreased fat content of resulting
product (p<0.05).

The effect of adding shrimp flavour powder at 0.8% and 1.2% in burger was
studied. A 9-point hedonic scale showed no significant differences in shrimp flavour acceptance
scores among samples {(5>0.05). Therefore, the OJ without shrimp powder battered with OFAV
containing 2% HPMC was chosen for the developed burger. The developed product was
compared to the mock-up using a hundred European consumers. The juiciness, taste, and overall
acceptance scores of the developed burger were higher than those of mocked-up burger (p<0.05).
The developed burger had higher moisture content of burger meat and whole burger. but had
lower fat content of coating and whole burger than the mock-up (p<0.05). However, no
significant differences in crispness scores werc found between the mocked-up burger and
developed burgers (p>0.05).

Storage of the developed battered shrimp burger at -18°C for 6 months resulted
in lipid oxidation of the product. rRar-lcidity score an-d expressible drip loss increased. while
crispness score decreased as storage time increased (p<0.05). However, suchrchanges did not
affect on acceptability in overall quality. No significant difference in acceptability score of the
burger stored at 0 and 6 months was observed (p>0.05). Addition of Tertiary butyl hydroquinine
(TBHQ) in frying oil and vacuum packing had no effect on retardation of quality changes of the

product, compared with the control (without TBHQ, packing in air) (p>0.05).
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Ingredient | Addition Range (%)

Critical

Wheat flour 30-50

Corn flour 30-50

Sodium bicarbonate Upto3

- Acid phosphate S - : Adjust, based on neutralizing value

Optional

Flours from rice, soy, barley ~ 0-5

Shortening : 0-10

Daily powders 0-3

Starches 0-5

Gums. emulsifiers. colors Less than ]

Salt Upto5

Sugars, dextrins 0-3

Flavorings. seasonings. breadings Open
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Ingredients. o - ‘Content (%)
Ground shrimp 60
Egg g.S
Bread crumb 12.5
Salt 0.5
Pepper powder 0.5
Onion 14
Mustard 2
Cheese . 4
Water - * -

A aaulasninAsman a3aA 0 (2543); Mimi Bobeck (2004)
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All burger Ingredients Flour Salt

l

Mix for 5 mmn Mix with cold water for 3 min
Shape 50 g of mixture with hamburger mould Batter

with a diameter of 8 cm and a thickness of | cm

l

Pre-dust with wheat flour

Immerse in the batter <

l

Bread with bread crumb

l

Deep-fat fry in palm oil at 180°C for 3.5 min

l

Freeze at -20°C at least 24 hrs

|

Thaw at 4°C for 2 hrs

l

Bake in an oven at 230°C for 15 min

l i

Analyze
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Ingredients Content (%)
Ground shrimp 60
Egg 6.5
Bread crumb 6.5
Salt 0.5
Pepper powder 05
Onion - RE
Mustard 2
Cheese 4
Water 5
MTS , *
AL * 1
CA *

-
Note: * The hydrocolloids propotions as shown in Table &.
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Component proportion (%)

Treatment

Modified tapioca Sodium alginate Iota — carrageenan
starch {MTS) (AL) {CA)
HM1 0.5 0.5 -
HM?2 1 - -
HM3 - i -
HM4 0.33 0.33 0.33
*1IM5 - 1 -
HM6 ‘ - 0.5 0.5
HM7 0.17 0.67 0.17
HMS 0.67 0.17 0.17
HM9 - - 1
*HM10 - - 1
HM1I1 0.5 - 0.5
*HMIZI - 0.5 0.5
*HM13 . B - .
HM14 0.17 0.17 0.67

Note: * The replicated design point
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Ingredients Component (%)
Wheat flour 88.5
Corn flour 6
Salt X 5.5
|
Solid to water ratio i:2
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Consumer Frequency

Demographics
Male (N=24) Female (N=6} Total (N=30)
Age 26 - 30 years old 4 2 6
31 - 40 years old ' 3 1 4
4] - 50 y_e'ér's-old . 3 .0 ) 3
>51 years old 14 3 : 17

Country of residence

Denmark : 1 0 ) 1
France 3 1 4
Finland 1 0 1
Germany 5 1 6
Sweden 3 0 3
Switzerland 1 0 1

United Kingdom - 10 4 14
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Qualities
Moisture content {%0)** 44.49+1.06
Fat content (% wet basis)}** 9.24+0.32
Colour®**
L* 43.78+1.90
a* 9.910.56

b* 25.99+1.15

Texture Profile Analysis (TPA) from Texture Analyzer***

Hardness (g) 13,414.19+498.63
Fracturability (g) 20.16+3.28
Adhesivencss (g*s) -2.94+1.59
Springiness 0.57+0.06
Cohestveness 0.2720.01
Gumminess (g) 3,573.244274.71
Chewiness (g*mm) ¥, S 2,032.73+£300.11
Microorrganism 7 7
Total Viable Count (CFU/g) 1.8x10°
Escherichia coli (MPN/gj . <3
Salmonella sp.(25g) ' Negative
Staphylococcus aureus (MPN/g) <3
Vibrio cholerae Negative

Note: ** Mecan + SD from triphcate determinations.
*** Mean £ SD from seven determinations.
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Frequency of consumer attitude

Product Characteristics

Attributes Too Just Too
Total from consumer
little right mauch
Appearance 5 ] 0 5 Thin, slim, want thicker
Colour
Coating 6 7 2 15 Golden, yellow brown, brown, litie brown
colour, good colour, cooked too long, not
enough fried
Burger 2 1 0 3 Look like chicken burger, want lighter
colour, want more orange colour of shrimp
Texture
Coating
- Crispiness 9 6 5 20 Crispy, crunchy
Burger o
- Softness 0 6 1 7 Good texture, sofi, lumpy
Dryness 0 0 7 20 20 Not easy to swa]low,' too dry , dry in mouth,
‘too.ha_rd texture, old burger -
Taste . .
Shrimp flavour 10 6 0 16 Taste of shrimp
Spicy/pepper flavour I 10 4 i5 Spicy
Pepper odour 0 4 0 4 Pepper
Overall taste 4 0 0 4 Not taste much, bland taste
Saltiness 1 2 1 4 Salty
Oiliness 0 10 0 10 Not oily, not too much fat
Sweeiness 0 ] 0 [ Little too sweet
Onon flavour 0 1 0 * ! Taste of onjon

1
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Treatment

Moisture

Content** (%)

Texture Profile Analysis (FPA)***

Hardness (g)

Adhesiveness (s)

Springiness

Cohesiveness

Gumminess(g)

Chewiness(g*mm)

HMI
HM2
HM3
HM4
*HMS
HM6
HM?7
HMER «
HM9
# *HMI1D
HMI |
*HM 2
*HMI13
HMI14

52.8240.77"
50342147
53.88+0.447
54294136
52.501.66"
53.53%1.53"
54.00:0.42°
53.93+0.31"
52.7042.12"
52.8340.39™
52.22:1.16"
52554216
49594175

54.5810.68"

8.212.81=315.71"

9.914.49+565.32°
9.336.16+645.29°

10,046.59+363.19
9,095.43+391 46"

11.277.08+459.43°
10,177.50+470.49°
12.593.89+847.26"
13,655.45;904.1‘1"
13,509.51+860.34"
12,353.23£949.10°
13.675.61+617,19"
9,792.974971.65"
13.258.30+758.80"

-162.88+77.97°
-91.14495.76™

-0.97+4.58"

-16.34+32.15"
-37.45£16.15™

abe

-48.78+94 .94
-6.68+16.70°
-0.08+2.16'
-1.69+1.97°
-1.60=1.40"

-22.29+56.53™
-96.65:161 49

-25.60£39.14™

22941212

0.4440.03"
0.50+0.04"
0.45+0.03"
0.51:0.05%
0.470.04"
0.59+ 0.05°
0.55+0.04°
0.57+0.03°
0.70+0.05"
0.69+0.05"
0.55+0.03"
0.57+0.06"

f

0.55+0.03°"
0.65:0.05"

0.2840.02"
0.30=0.02"
0.29+0.04”
0.30£0.02"
0.2840.01"
0.31+0.01°
0.30+0,02"
0.30+ 0.02"
0.300.02"
0.3120.02"
0.29£0.02"

0.30+0.03"

0.30+0.02°
0.30£0.02"

2.281.792227.61"
2,990.74+377.03%
2,723.90+477.25%
3,009.49+277.75%
2.584.92+170.81°
3,506.17+219.74°
3,088.024267.68°
3,817.90=150.84"
4,151.20+519.34°
4,210.46+461.09°
3,630.754450.16"
4,187.14+492.85’

c

2.955.52+410.30%

4.038.70+407.68"

1,005.23+162.43"
1,496.642278.55°
1,216.60£193.60°
1,518.40£153.93"
1,226.54+114,18"
2,096.44+307.71"
1,691.99:218.23°
2,166.21=137.04™
2,924.97+406.03°
2,335.23+1,127.91"
2,435.05880.63"

cde

1,704.77+500.72

2.461,38+791,98™
2.617.85+389.35"

Note: * The replicated design point, ** Mean 4 SD from triplicate determinations, *** Mean + SD from seven determinations.

Different superscripts in the same column indicate significant differences (p<0.05).
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UsziiunmBuinus anadfiosmnnnauemssnienshes 510 Ausn wazanusiui
fifismamnie (sustained juiciness) 1Jsmﬁumnﬂ?mm%ammﬁﬂanmam§ummaswdnma
#7510 Mgany wenuntuaws nhvemansuaniona lnfudsziiudnnnsda
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Results Number of panelists
Mastication (Times)

3 1

4 1

6-7 4

8 5

11 1

13 5

15 1

22 ]

39 1

45 1

Juiciness Definition

The sofiness of sample at first bite 3
The moist/wet feeling at sample 10
The amount of moist/wet rgleésed from sample durihg mastication 10
The arﬁount_ of wet and oit released from sample during mastication ‘ 1
The rastication times for moist/wet perception 4
The amount of saliva for making sample softer . 1
The smoothnéss dunng swallowing | 7

The amount of moist rermaining on tongue after swallow
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FEAVNY
Juiciness score**

Frestment 1" step 2™ step 3 step
HMI 7.3740.90" 8.361.12° 8.39+1.14°
HM?2 6.1141.34° 7.16£1.45™° 7.4241.45%
HM3 7.44x1.07" 8.31+1.44" 8.58+1.46"
HM4 6.26+1.19™ 7.18+1.10™° 7.3541.26""
“1IMS 7.0241.42" 8.04+1.43" 8.2241.45°
M6 6.41+1.26™" 7.18+1.06" 7.31£1.21™
1IM7 6.43£1.47"°" 7.31+1.41° 7.3141.43°
HMS 7.61+1.96" 8.27+1.97" 8.4542.04°
HM9 5.18+1.08° 5.92+1.00° 6.0341.15°
“HMI0 5.8141.61" 6.38+1.60" 6.5141.57°
HMI11 6.1121.82°" 6.50+].30" 6.71£1.49"
*HM12 5.73+1.40" 6.63+1.38" 6.86+1.48"
*HM] 3 6.5041.46" 7.1741.42°% 73241547
HM14 6.36+1.66™" 7.05£1.62™ 731£181%

Nete: * The replicated design point

** Scale = 15 (1 = low intensity, 14 = high inténsity)

*

1" step is the softness of sample at first bite, A step is the fecling of moist or wet of sample

or moist released from sample during 6-8 chews, and 3" step is the smoothness during

swallowing.

Mean + SD from thirteen trained panelists.

Different superscripts in the same column indicate significant differences (p<0.05).
LY

»
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Expert version 7.0.3 hugiiviuvangauigaiuu 1 gas Aogashidasidiuvesuilaiy

drlemasnaudsuaz lmfoudadiusmidudosay 0.3 uag 0.7 MUBIAL (RINH 11)
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lanBRliG
Probability  Lack of
Parameter Regression models R
of model fit (p}
- Moisture content Y = 50.62MTS + 52.93AL + 0.7590 0.0221 0.2656

5278CA + 865 MTSx AL +
TS50 MTSx CA +2.25 AL xCA
Juiciness score
1" step Y = 6.88MTS + T28AL + 5.65CA (.6375 0.0038 0.2578
2" step Y = 742ZMTS + 8.23AL + 645CA  0.9007 0.0008 0.4407
+3.04 MTS x AL + 0.40 MTS x
CA - 1.B7TAL x CA

3" step Y = 7.83MTS + 8.43AL + 6.46CA  0.7713 0.0003 0.1986

Note: MTS; Modifted tapioca starch, AL: Sodium alginate, CA; lota carrageenan.
p: probability level
1" step is the sofiness of sample at first bite, 2" step is the feeling of moist or wet of sample
or moist released from sample during 6-8 chews, and 3 step is the smoothuess during

swallowing,
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Predicted juiciness scores dertved from third step
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Moisture Content (%) - Fat Content {%)
Treatment
Coating Burger Coating Burger
12.5BC 27.56£1.19°  59.98+0.74° 7.864£0.03°  9.5120.20"
6.5BC 30.4320.90°  63.50+0.22° 0.80+0.69°  10.8840.12°
0l 27.34+159"  65.08+0.27" 7824019  9.53+0.06°

~ . - y . . -
Note: Mean + S from triplicate determinations.

Different superscripts in the same column indicate significant difterences (p<0.05).
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Texture Profile Analysis (TPA)

Treatment - : -
Hardness Fracturability Adhesiveness Springiness  Cohesiveness Gumminess Chewiness
(g) {g*s) (s) pringiness ) (g) (g*mm)
12.5B3C 13,527.36£412.95" 20.11+3.54° -2.83+1.69" 0.57=0.07" 0.27+0.017 3,612.46+271.44°  2,055.69£316.48
6.5BC 7.756.04272.78" 14.8124.37" -1.89+3.80" 0.46£0.03" 0.2420.02° 1,823.56+158.87°  841.82+109.07"
Ol 7,446.43£675.017 18.47+2.36" -6.666.03° 0.39+0.02° 0.28+0.02° 2,116.32+198.16° §29.13£93.90°

SL

Note: Meap £ 8D from seven determinations.

Difterent superscripts in the same column indicate significant differences (p<0.05).
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nanvuuilefeons 12,5 grsilFlTuamdavunilidosas 6.5 nazgasiil
WSraanuduaza s i aun o naunswensa
Juiciness score®
Treatment 5 3 s
¥ step 2" step 3" step
12.5BC 5.79+1.12° 6.54+1.24° 6.64+1.29°
6.5BC 6.97+1.32" 7.7241.46" 7724155
0l 8232145 9.17+1.64" 8.98+1.64°

Note: * Scale = 15 (1 = low intensity, 14 = high intensity)
1" step is the softness of sample at first bite, 2™ step 15 the fecling of moist or wel of sample

. ~ . rd . .
or moist released from sample during 6-8 chews. and 3 step is the smoothness during

swallowing.
Mean * SD from twelve trained panelists,

Different superscripts in the same column indicate significant differences (p<0.03).
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¥ 1
utlada Twave 19161 39.9 ndu deudle 100 N5 (Wurzburg,  1972) vauzHutladr3dnd
»
aruaisnlunstuiui lduInds 140 nu aeutle 100 05U (Dogan, er al., 2005)
¥ 1
1A IRTIzHTuMsndeuvewthigune 9 gas (13190 22) wud
a o o o oy et - ' ¥ v Py
wanguiwesinesuguntlmeanudlaguiisas rdmudadadigeadovas 3544 ung 47.25
=4 £~ ﬂ' L ad A
(g93MINARBI F4 F5 uaz F8) HiSuamsnieugandomidudeons 1933 ¥391nkams
=3 ' a ] A o
naaoaziiuh nageandossunnunilave g nddegamsnaaesiiisnsvdou
9f LT ] Yo = | s ’ A e & 1 - ar [
mamﬂwnmﬂwwmma“lwmmuﬂuﬂmamwmamwﬂimmm‘smamma ARSI U
3169114909 Dogan UAZAME (2005) 1A Lane a2 Ghany (1985) mwmmsmmﬂmﬂa@w

muwnmmanwuﬁﬂum‘smuﬂuummmwwuﬂmmuﬂﬂﬂmaﬂ

3197 22 mm‘ﬂummwﬂsmmmsmaawmuﬁwu (sauaw)“ gasiauvsaunilstin ine

waznily rudenedy

Proportion (%) Viscosity of batter Coating pick-up
Treatment
Corn Flour Rice Flour {cPs) (%)

F1 23.62 23.62 229.6740.29" 13.03&0.04‘:“" B

F2 47.25 - 163.671.15" 15.27+0.02°
*F3 47.25 - 165.17+3.01° 14.9140.29"

T4 _ - 47.25 © 379.33+1845° . 20.76+0.82°
T ©11.81 35.44 384834257 16.98+0.937

*F6 23.62 23.62 231.0042.65' ' 12.070.52"

F7 3544 11.81 180.834839° 12.5240.42"

*F§ . 47.25 - 388.0044.77 20.26+1.28°

*T9 47.25 - 165.50+2.50° 16.46+0.51"

Note: * The replicated design point
Mean + SD from triplicate determinations.

Different superscripts in the same column indicate significant differences (p<0.05).
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T 3 L4 [
AT ARAHIT 54.94 1195 Roger (1990) nantwtladInaniud Tl luutlsguiiau
14 » . '
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P T A e L4 o o gt Ao [ ¥
AN 23 ﬂ’]ﬁﬁ]'ﬁ]ﬂﬂﬂﬁﬂm"ﬂ!ﬁf‘)iLﬂ@if]ﬂ‘lg‘]_ltl‘ﬂﬂ'ﬂﬂﬂ'ﬂllﬂﬂi'I?f')l!"l}'ﬂ\iLlﬂﬂﬁﬂ’ﬂ‘ﬂﬂllﬂzu‘ﬂﬂ
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Praportion (%) ' Colour
Treatment . :
Corn Flour Rice Flour L* a* b*
Fl 23.62 23.62 52.06+1.11° 5.56+0.93" 22.34+1.23"
F2 47.25 - 49.424051° 4.81£0.73" © -20.0140.95°
*F3 . - 47.25 - 48.80+1.04° 3.79:0.71°" 18.78+0.88°
F4 : - 47.25 55.44+0.91% 3.1040.66° 21.73+0.98"
F5 11.8] 35.44 54.19+1.22" 3.45£0.79™ 21.00+£0.83"
*F6 23.62 23.62 54.06+1.66" 4584082  22.59+]134°
F7 35.44 11.81 55 .97+2.45" 3.68+0.40°" 21.58+0.58™
*Fg - 47.25 54.45+0.94” 4.07+0.52"° 21.99+1.06"
+T9 47.25 - 51.36+1.96° 4.31+1.13% 20.47+1.79°

Note: * The replicated design point
Mean £+ SD from seven determinations. .

Different superscripts in the same column indicate 8ignificant differences
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Proportion (%) Moisture content Fat content
Treatment
Corn Flour Rice Flour {%) (%)

F1 2362 23.62 54.3721.17" 13.2740.08°
F2 47.25 - 56.67+1.39" 14.36£0.04°
+F3 4725 . 51.38+0.50° 14.89+0.69"
F4 - 47.25 57.93+0.21° 12.37+0.79°
F5 1181 35.44 57.66+1.82° 14.32+0.53°
*F6 23.62 23.62 57.17+1.417 12.9140.56°
F7 35.44 .8 58.36+1.62" 13.75+0.36°
*F§ - 47.25 53.5521.78" 12.6740.84°
*F9 47.25 - 59.01£1.62° 15.3840.43°

Note: * The replicated design point
Mean £ SD from triplicate determmnations.

Different superscripts in the same column indicate significant differences
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Texture Profile Analysis (TPA)

Treatment Hardness Fracturability Adhesiveness Springiness , Gumminess Chewiness
% Cohesiveness N
(g) (g*s) (s) (g) {g*mm)
Fi 9.858.78+685.07"  19.21+5.34™ -2.89+3 85° 0.45+0.07" 0.29£0.02°  2.830.89229935"  1,285.29+275.58"
F2 9.289.50+564.54™°  17.63£3.91" -3.6843.96° 0.43£0.04" 0.27£0.01"  2.554.244219.23""  1,102.06+157.39"
*E3 10.456.10+537.49° 16.5245.35° -5.14+3 88 0.50+0.04’ 0.28£0.01"  2.914.39+193.35" 1,471.53£192.06"
F4 10.085.434637.67"  18.33£0.29™ -5.87+3.22" 0.44+0.06" 0.27£0.02"  2.683.93+383.85"  1,182.93+247.73"
ES 9.410.91+461.37°"  18.2120.20™ -8.3049.9]° 0.45£0.05" 0.26=0.02  2.469.86£23391°  1,119.71£218.56"
*[g 9.149.30+564.54°" 18.24+3.91™ -8.59+3.96" 0.45+0.04" 0.26=0.01° 2,337.224219.23" 1,047.284157.39"
7 9.520.16+802.09°  18.06£0.33™ -10.8749.77° 0.4140.03" 0.26£0.01"  2,495.384248.39°  1,033.60£127.79"
8 9.560.86£1310.02  21.5522.19" -5.44+8.54° 0.42+0.06" 0272002 2,587.46+478.62°"  1,101.27+336.58"
1 8.645.98+258.07° 20.84+2.54" -2.74+4.52° 0,41+0.04" 0.27£0.01" 2,293 60+44.82° 931.00£97.69°

L4

Note: * The replicated design point

Mcan = SD from scven determinations.

Mhfferent superscripts in the same column indicate significant differences (p<0.05).
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4 o { o o A w s 7y Ha
M31edi 26 anvaztledudadiunlunsauveInaanuuosinesQeguntlanoani

sasrauveantiedn Inaazufdairid luaiepmeadiadu

Treatment ) Force (g)

Fl 76.64+23.95"
F2 58.38+16.91°
*F3 63.29+11.72"
F4 72.90£16.45"
F5 66.43£14.46"
*F6 60.03£9.31°

F7 63.31£13.87"
*F8 73.41£11.75%
F9 67.59£15.50™

Note: * The replicated design point
Mean + SD from fifiecn determinations.

Different superscripts in the same column indicate significant differences (p<0.05).
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Crispiness Score** Oiliness Score**
Treatment )

Loudness Crispiness during chewing Appearance  Qiliness***
FI  4.00£1.05™ L 354124 | 37651097 4.6010.67
F2 3.48+1.28° 3.4021.17° 4.60+1.17°  5.30£1.577
*F3 4.00+1.41™ 3.60+1.58™" 4.1841.82°  53021.427
F4 4.2020.79™ 4.1021.60™ 3.90+1.10°  4.86x1.42"
5 4.34%1.30™ 4.10£1.20™ 3.9041.66°  4.60£135
*F6 4.60+1.17" 4.44+1.11° 4.40+1.58"  4.70+1.42"
F7  4.60+1.51" 4.34%1.65™ 43041060 4.90+1.20"
*E8 49041200 . 4.6420.67 . 4.254099" 5264127
*F9 3.7440.98™ - 3.6411-.25“” 5.70£2.21 6.00£0.94°

Note: * The replicated design point
** Scale = 15 (1 = low intensity, 14 = high intensity)
*** Oiliness during chewiﬂg coating without burger
Mean + SD from ten trained panelists.
Different superscripts in the same column indicate significant differences (p<0.05).
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Parameters

Regression models

Moisture content (%)
Fat content (%)

Crispiness value (g)

by texture analyzer

Crispiness score
- Loudness

- Crispiness during chewing

Oiliness score
- Appearance
- Oiliness during chewing

coating without burger

Probability Lack of
RZ
of model fit (p)

Y = 56.18A + 56.30B

Y = 14.68A + 12.66B

Y=62.68A + 72.14B

Y =3.88A +4.61B

Y =3.64A + 4.35B

Y = 4.69A + 3.88B

Y = 553A +5.05B - 2.68AxB

0.0003 0.9633 0.8562

0.65 0.0085 0.0752

0.38 0.0784 0.9333

0.43 0.0539 0.5239

0.38 0.0747 0.6711

0.33 0.1028 0.8559

0.75 0.0161 0.9689

Note: A; Corn flour and B; Rice flour

P probability level -
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Oiliness scores

Two Component Mix
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Two Component Mix
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Solid to water ratio Viscosity of batter  Coating pick-up
Treatment ]
of batter (cPs) (%)
Ol S 1:2 475.67+1.53° 12.3540.14"
OF ' 1:1.67 282.67+1.53" 8.85+0.32°
OFAV 1:1.3 475.83+2.75 15.5440.30°

Note: Mean £ SD from triplicate determinations.

Different superscripts in the same column indicate significant differences {p<0.05).
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Colour
Treatment
. L* a* b*
03 40.60+0.93° 12.6440.73" 28.45+0.70"
OF 47.3240.71° 10.16+0.82° 27.8641.35"
OFAV 46.2910.60° 11.04+0.61" 20.96+0.57"

Note: Mean + SD from seven determinations.

Different superscripts in the same column indicate significant differences {p<0.05).

5 o [ 3
3.1.8 SR uyuYd INANT MM
= TS & @ = o ¢ ¢ 7y
INMITAATIEHUTUIUANWFUVIAIDHIIHAANHNIVDSINBI N
P v c;‘ Y < = m
yuuthimeagas 0) gos OF uazges OFAV (915149 31) w1 HanduAgns OF 115w
- ¥ A & 1= o4 & s v o W o
anwsuvesnthiguneadeoiiga  wuznlimwanusureuiloiwesmeinaaugas b
HANA N (7>0.05) Fanananadeandsinuanunilauazdimaumsniouvesautlag
o » e =1 ' =4 = ar o1y 3/ ' = ¥
Tavszmuiuilaaugasniinnuuniaganiezamsaniovniadusd lRunan ez iing 14
b4
dragnihlsuaanusuvewilguneaninnigae
3.1.9 inarlviiuvessdnfum
= o« 1= N o s e ¢ ¢ < W >
Han1s 1ns 1 Sun luiusowmiaduiuosinosderuotlaneais

A 9 P ' = 7 cfrf F= PN § ar : n .
awgasasuanaluaisai 31 nwassuitemwges SdTuw Tuduveutiomadinos 1y

uan#Ien (p0.05) danasansuie leduvowtlannoawudiwdaiusians oF Gl

-



lyiuvewilaguneatiosfign (<0.05) sazfindasurigas oFAv Hfsuialuiuveauds
gunemNNNTIgas OF (Hsasduvewtledidwazutiadng Tnamdu) vas idstiugas
03 13w lvdiuuinndigas OF v%&fiﬁmmnwﬁmﬁmﬁqm 01 iidasdvsdseiags
AN (WM gas O uazgns OF Honsidinveun)eedluudlepuvirduiovar 88.5 uax

o w ' =3 =l v A A = '
47.25 mudwy) oo13 Isammiinsseauinsilsuandsadluntlauneagedwali

Be

Qa a4

¥ [ ¥
wd1ainsgadnihdugaiiosninanuaunsalumsvudminiuvesnganuedand
4 ¥

=] s 1 o “ 9 e 2 =
WLDI ‘VN‘LINﬁfﬂ‘i1’]ﬂﬁBﬁﬂﬂﬂﬁ'nﬁﬂﬂﬂgB\iﬂ‘lJ\i'IU’)‘ilU“lJBQ DAANA O 1IN (2543) ANE

e

3
msaansgaguiniuveatlgumeadlon s Igutlsdad maunuailsand hulSumdian
' ¥ Y ¥ = a £ = Y v o w
wums It udmamunthadlulSnanniuiina imsgaduiniutuadgunes
= v £ Y YA aa ¥ o M
fnua Miuansas ifosminuiladnadlautidlumsdumsousiuiu luutlagunealdanuds
= l:i 1 l:?’ = = =) cé =1 e "
i miwguiendurainlisduluuileana Ao ngwiludsiinuaiduanaislden
] ’ & ' a - w A ~w =
Tsanluathhasssdn ngvaiiuleSdiu (eussad ynlsuiass. 2534 §131a0 adfng
180 Ta3330. 2543) Shih Lag Daigle (1999) d351vnun llsanluutsediauanialums
s Tusiu Idanawdledid wvensintiudadinmsAnmmsnennudlsmadoud s ing
¥83 Llorca tazame (2003) Anwidvisznevvsadlsgunasaonisgasyluiulusyning
o o = rodg ] 3 3 3 ¥
msneavasndanuaidamdnyuuilusuts nunnsnaunuutwmddondad inadsvas
. 1 I
6 Husmmnisgasulniudesniigasilsutlsardvanua ioannnis1Fulsdine

. ﬁ = =& a ny Y o ow o =5
NALNUL uﬂ’ﬁaﬂﬂiu‘lmﬂgmui]ﬂllWﬁﬁﬂﬂi‘“?mu1ﬂuﬂ]@3ﬂaﬂﬂmCﬂﬂﬂ?ﬂhﬂﬂzlﬂiﬂﬂﬂﬂﬂ

- = ; a o = ar a o < 3/
e 31 USuwanuFunazliualviuvewmdadsusnimesinesqepuilanes gas

.
= E=N

. v . ¥ ' ¥
a1 (gasnilsumanuFunazarmsniumwizan gasilidiuwauvomil

¥ ¥ o & o o o A
T wazntldninai lAvnaumswoinsaluazgasAvimsdsuanusiia)

-

Moisture Content (%) Fat content (%)
Treatment -
Coating Burger* Coating Burger*
0} 39.11+0.89" 69.00£0.51° 12.48+1.30° 9.45+0.67°
OF 30.67+1.60" 67.45+0.63" 9.06+1.13" 7.86+].63°
OFAV 39.93+1.10° 68.57+1.03° 12.26+0.12° 7.98+0.07"

Note: Mean + SD from triplicate determinations.

Different superscripts in the same columh indicate signiticant differences (p<0.05).

-
*Burger without coating



3.1.10 anUMLHOANINT (Texture Profile Analysis; TPA) HazFININ
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Texture Profile Analysis (TPA)

Treatment Hardness Fracturability Adhesiveness L . Gumminess Chewiness
Springiness Cohesiveness
(g) (g*s) | (s) () (g*mm)
0J 7,936.02+£369.53" 16.6342.65°  -1.05+2.69" 0.42+0.02" 0.27£0.01° 2,124.83155.11° 891.05481.82"
OF 10,687.80+943.26° 19.0242.54°  :7.812.58" 0.43+0.06° 0.27+0.02° 2,927.10£397.22"  1,270.32+294.62"
OFAV 8.013.24149.77" 18424117 -1.08£5.54°  0.4140.02°  0.26:002°  2,119.42£15048°  865.71%104.13"

Note: Mcan + SD from seven determinations.

Different superscripts in the same column indicate significant differences (p<0.05).
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Treatment Force (g)
0] 105.99+15.20°
OF : 105.31+19.60°
OFAV 91.22+12.45"

Note: Mean = SD from fificen determinations.

Different superscripts in the same colummn indicate significant differences (p<0.05).
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Crispiness Score* Oiliness Score*
Treatment Crispiness during
Loudness Appearance  Oiliness**
' chewing
0l 6.53%1.87" 5.37+1.67 4192087  5.0311.17"
OF 5.84+0.76" 5.65+1.64" 4974141 5.63+1.26°
OFAV 6.9740.72" 6.7741.02° - 4.1620.96"  4.67+0.99°

Note: * Scale = 15 (1 = low intensity. 14 = high intensity)
** Oiliness duning chewing coating without burger
Mcan + SD from ten trained panclists.
Different superscripts in the same column indicate significant differences (p<0.05).

Ao 1

v 2 a v vy
aniuluduasumsadregesutliguiiisasauuddranuazuds

=4 Y ¥ s o o o Sy Ao
lWﬂ‘ﬂ!WiJ1$ﬁhiﬂﬂiﬂ‘lﬂﬂaﬂﬂmcﬂlﬂﬂﬂﬂﬂﬁﬂﬂ"lf’lJLlﬂQ‘V]ﬂﬂ‘i’]uﬂ'ﬂuﬂi@ﬁﬂuﬂuﬁﬁﬂ']i'i‘)ll

% q

o
17

o o 2 z -y R
Wiiud Ssnadengns oFAV (gashldudatiauduazatldnaInadovor 18.9 waz 28.35

»
mudey tazshmsusunnuniiavetlagy) i lUdnmae ludude 1l

3 c'" ) L7 | .
3.2 nadngasutaunliaslalasneanssanszaumeg

-

: a- o @ '3 e =
diowaanmsiuesines faguutmeagasnlgudadadazut i lne
Tunthagufovaz 189 way 2835 awdwy naziinisilsuanuniaveutsgunlden
¥ '
o 4 = w o ar ' o
YUADUT 3.1 (WARSUMIAT OFAV) mAnwIdasidinveauniasag laauaz lansend
] 1
Twswammbamaglan (Mszduanududuiovaz 1 uaz 2) imisTannuniiavesudlaauns
& c: 1 q’;’ = o=t r
4 gATMINAnee 1aRad 15 19n 35 nuTarilauazaududuveslalnsneaaouaiinan
£ g W = ~ a = 2 1
anuniiavoandagy lavuilguild leason® InswammTawag ladianunilagand
= 9/ = A ks =1 =Y =N
uienilmuniamaglon (p<0.05) oratiesnintassaivosleasond lnsWawnia
PR ' e o '3 = o qya ¥ & o @
maalaadinaduannnd @150 sanduun. 2545 3nih ifaussiumsaaouivaeia

L)



] 3 ] oA - Ju’j = A g ' ¥
arniia ldnnn i nazwuearududuueslalasnoanssansdesstinmuiudivaly
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anuniaveudfaguiiuiiu FsaoandesiunisAnyives Sanz 1azASLE (20042) WUINID
¥ ¥ = L ¥ "ﬂ ¥ A d
armduduvesmiaag Tamnuiu (1n3eoaz 1iiludovay 2) anwnilavesudlagun
» ¥
MUY 1BUIAYINY Naruenartwongsakul HaTAMY (2004) WUIIATWINT U0
llasnoanoed (undarsag Tamuas lensond Insiawniawag lagainsesas 0 53 0.6) H
= 3 = - U v a o'
Windufinaiunumiiaveatlayy Christianson (1982) nanhimsi lalnsnvaasuaing
A = o na J & a 1
muanuniavesutapnilunauininniniaduasnsnszninlelasaoanssaduaiy
< 3 o 1 ) o o 34 ) a = ¥ -
spanarnndiautle uaznslelalasnennssadiwaldinaus shumaedounninadus s
I A o :’ A e =) 1 =
Wunsnumisaraioiiddoadweni vasiviaveslalnsnonases hillnadeysun
=1 r J = = E A é‘ =] d’
msmdevventegy uanyiliuamsndoufmuiuiveanaanuniavesudsgun
= d? o = A . & A 4? -1 as w  dw a dy 24
Wuiuiies USnumsndou fmsanianuduiussomsiviuvennuu davewilsgy
A L3 1 oo o ar = )
Taoudhapainduduvoslalasneanssduinning aiadusiinta Inddsumns

wasuvedilagymenuInnl (Hsia er al.. 1992)

M5N 35 anunimuaziiuiamaadovowdegy (Jevaz) Almniawag laauay

loason® Inswamndawag lagnizauaany

Hydrocolloids  Concentration (%) Viscosity of batter (cPs) Coating pick-up (%)

I 751.33+£1.16 19.05+0.63
MC
2 1,294.00x1 .16 24 88+1.51
1 952.0044.00 18.7741.39
HPMC - ' -
2 1,292.00+2.00 24.59+1.5]

Note: Mean + SID from triplicate determinations.
Significant effect of
- Hydrocolloids on viscosity of batter (p<0.05) and coating pick-up (p<0.05).
- Concentration on viscosity of batter (»<0.05) and coating pick-up (7>0.05).
- Interaction of hydrocolloids x concentration on viscosity of batter (p>0.05) and coating

pick- up (p=0.05). -
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3.2.1 mavesnansun

= CL= oW o I'd o 9 P 9
$1INN15 NI HAITvDIRAAN MBS IneS Ut amean 1% lalas

< g/ as — ! = 1oy ' 1 '
avaasud luuilig 1dnadsnsiei 36 nuhwiiaveslalnineanesd lilnasednnuaing

=4

UANHAR DM ALAI- O AL TN AD -]

b4

A A r [ I s & oA ] = 9 = I=Y o=
FRonnnwaimdraes-Friniudeonnalessn 1y lsasand InsNawmsaag laa
(p<0.05) tazwuhauTuTuiredom MU azMduas-Fidoua ilinaden dinios-

=] : = 1 [} = 4 P ] 1 L= = d.
My Taenuigleteni 13 s lasnoansoaseoas 2 DA Al asmauas-fionioo

A 15 lalasnoanoods ouaz 1 (p<0.05)

4 1A = ar Ld a o o4 = =)
M 36 AFvpanaaimaunsines nayuutlineaniiuniavagTaanaz lsnsend

L a

Twswawmsamaglag Tundlayunesiiszavaieni

[ d ]
Wiy Taswundetsnidumiamag laaiimduas-

Concentration Colour
Hydrocolloids
(0/0) L* a¥ b*
1 47.894+0.78 10.38+0.65 28.89+1.02
MC
2 46.98+1.02 8.39+0.91 28.26+1.06
] 43.74+1.87 11,1441 .25 29.71+1.67
HPMC
2 45.9341.15 9.71+0.80 26.46+2.29

Note: Mean £ SD from seven determinations,

Signiftcant effect of

- Hydrocolloids on L* (p>0.03), a*(p<0.05) and b*(p<0.05).

- Concentration on L* (»<0.05). a*{(p<0.05) and b*(p>0.05).

- Interaction of hydrocolloids x concentration on L* (p<0.05). a*{p>0.05) and b*(p<0.05).

-
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wudunindeva: 1 v 2 wvivaaTualviuluuiigunealduiniu dwadina1n

v ow = d:’ ar v T 2 = w Foa o df e

duusnulSuaauduludleds nanfesdadusinilsnaniusugesidsnw
w s , - i & 4

Tusiud Sanz wazAwE (2004a) wuhanuiduduaosunFamaglaaimuinlundauno

9/ ] a ar ~ Y Ar 5 ﬂ
Youny 1.5 10 2 daraantlTina lniuiazmvdsuiannuduvealamilnguulanen

A = e; a Y £ [ o o & Y e
msan 37 lTuaawFunazdSia lviuveswaasusiivesines faguutlaneand

mimtarsaglaauas leasend InsAamniaraglaaluutlsguneaniszau

AN
Concentration Moisture Content (%) Fat Content (%)
Hydrocolloids o
(%) Coating Burger* Coating Burger*
1 ' 30.61+0.09 64.34:0.47 11.4640.88 10.18+0.42
MC
2 35.74+0 .45 64.91+0.48 0.36+0.14 10.74+1.03
1 28.56+ 2.16 65.59+0.88 11.08+0.48 9.44+0.33
HPMC
2 38.63+£0.92 65.78+0.38 8.93+0.37 9.16+0.25

Note: Mean = SD from tniplicate deterrmnations. *Burger without coating
Significant effect of
- Hydrocolloids on moisture content of ceating and burger (p>0.05 and p<0.05,
respectively) and fat content of coating and burger (7>0.05 and p<0.05, respectively).
- Concentration on moisture content of coating and burger (p<0.05 and p>0.05,
respectively) and fat content of coating and burger (p<0.05 and p>0.05, respectively).
- Interaction of hydrocolloids x concentration on moisture com(;nl of coating and burger

{p<0.05 and p>0.05, respectively) and fat content of coating and burger {(p>0.05 and

p=>0.05, respectively).

3.2.4 dnHMziDTUNT (Texture Profile Analysis; TPA) HaZA NI
NIDUVRINBAN BN
=3 o o dy ar (%] =y w 3 o o gt
nInnsinsIevanyazeduiavosdanuaiiuosinesnaguuils
noaflduniawaglaauaz laasond Inswammtawagiaalunt ey (15199 38) nua

=Y [ o et 1 1 [~ P 9} dy ~ [ e ¥
LAY 15 1A5ADARDIANHAABAIAIINHVALAL LT IRTF IUNITUMAL) TAONARDUTN 19

=
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1 T = ar ¢ o A t v 3§
AT IRa I RAR N NIV LAZIMIEININNIT (Mohamed er al., 1998) HAZWUIIRIIUIVYYY
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vodlelasnoanouasovaz 1 dnaliaia1uuduazusanldlunisuaneiosn3Inig s
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anududuvsslalasnpaasdlnanousan g lumanasudions lasdiaganls laason
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AT 38 DARDUTIUD

ar

uiaveandasuaiuesines faguuilaneaniwniamaglaauaz leasend Insnauntaag Taaluniguneanssdu

AR
Concentration Texture Profile Analysis (TPA)
Hydrocolloids F per - - -
racturability = Adhesiveness L . Gumminess Chewiness

% Hardness - Springiness Cohesiveness

%) ® @ ) pring ® (g*mm)
1 9,990.72+724.90 13.02+4.20 -4 47+£5.48 0.44+0.03 0.29£0.02 -2,874.74+264.85  1,259.66£158.24

MC
2 11,293.98+1,381.94 17.2245.11 -2.24+2 89 0.46x0.04 0.26+0.02 2,925.854542.67 1,360.91£333.65
1 7,968.79+492.39 17.21%1.23 -0.83+3.51 0.40+0.04 . 0.26+0.02 2,085.764+230.52  §41.26+162.24
HPMC
2 10,941.74+£596.88 18.39+1.93 -5.5613.22 0.46+0.07 0.27+0.01 2,906.13+175.88  1,349.49+£220.82

Note: Mcan + SD from seven determinations,

’
Significant cffect of

- Hydrocolloids on Hardness (p<0.05), Fracturability (p>0.05), Adhesiveness (p>0.05), Springiness (p>0.05), Cohesiveness {(p>0.05), Gumminess

(p<0.05) and Chewiness (p<0.05).

- Concentration on Hardness (p<0.03), Fracturability (p>0.05), Adhesiveness (p>0.05), Springiness (p<0.03), Cohesiveness (p>0.05), Gumminess

(p<0.05) and Chewingss (p<0.05).

g

- Interaction of hydrocolloids x concentration on Hardness (p<0.05), Fracturability (p>0.05), Adhesiveness (p<0.05), Springiness (p>0.05),

Cohesivencss (p<0.05), Gumminess (p<0.05) and Chewiness (p<0.05),
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4 4 a oW « & 7 { =)
131N 39 AlRaTunsBuvIHaasuawesinesaguuilaneaniwniarsaglaouay

lensond Insnamnsawag lad luutlsguneaiissdumadiu

Hydrocelloids Concentration (%) -Force (g)
1 130.76+16.02
MC
2 148.57+39.68
1 147.41£17.34
HPMC
2 175.55436.27

Note: Mean + SD from.ﬁﬁeen determinations.
" Significant effect of
- Hydrocolloids on crispiness value (p<0.05).
- Concentration on crispiness value (p<0.05).

- Interaction of hydrocolioids x concentration on crispiness value (p>0.053).

o ol RS (¥ d
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4 as a0 e o o o s o
ﬂ'l‘i'lﬂﬁ 40 ﬂxllu‘Hﬂ')']iJﬂ'ii’)‘l]l!'ﬁ$ﬂ?1nnuﬂlﬂﬁﬂﬁﬂﬂﬂ!°ﬂlﬂﬂﬂﬂﬂifi’\i‘l;llu‘ﬂQﬂﬂﬂ“ﬂ'ﬂlﬂﬂﬁﬁ

waglamuas leasend Inswamniawag laaluuilguneanissAusdaiu

Crispiness Score*

Qiliness Score*

Concentration
HYdI'OCD“OldS Crispy du l’il‘lg "
{%) Loudness . Appearance Oiliness**
chewing
1 7.00£2.09 6.42+2.07 3.78+1.32 3.87+1.35
MC
2 7.08+2.23 6.34+£2.01 3.59+0.82 3.55+1.08
1 8.1341.96 7.09+1.89 3.77+1.56 3.77x1.50
HPMC
2 7.04+1.60 6.17+1.11 3.83+0.91 3.72+0.86

Note: * Scale = 15 (1 = low intensity, 14 = high intensity)

** Oiliness during chewing coating without burger

Mean + SD from ten trained panelists.

Hydrocolloids, Concentration and Interaction of hydrocolloids x concentration had no

significant cffect on crispiness score (loundness and crispy during chewing) and oiliness

score (appearance and oiliness**) (p>0.05).

2% =5
3.2.6 mnnmmleauﬂwmm:’,ﬂ?mmnmﬂaau

=) o

m'a‘mmswamuﬂwuﬂﬂamﬂﬂmiwswammmmaqiaﬂsﬂaav 2
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" Jsummmila (g03 OFAV) Advnsuneudl 3.1 Mkauansdemsah 41 wmm‘ﬂqumﬂ

= o P 1 1 o
1¥lsasond Insiamniamsag laadooaz 2 Gnnunilaganiuthiquges OFAV s la

) (p=<0.05) APANAINUNITINOIIUVDS Christianson (1982 a1 lay Naruenartwongsakul et al.,

\ ) i o a a  w
2004) ﬂﬁ'l’]')'!ﬂﬁ‘ﬁ\lﬂiﬂiﬂf’)ﬂfﬂﬂﬂﬂijwm‘wnﬂ’ﬂnWﬁﬂﬂjﬂﬂuﬂﬁjﬂlﬂuNﬁu’W1ﬂﬂ1ﬂﬂﬂ€)‘uﬂS

an ' o o ¥ o Y o 1 E g
ﬂ'iUﬁx?‘i'ﬂxﬂﬁiﬂiﬂﬂﬁﬂﬂﬂﬂﬂﬂﬁ')u‘llﬂdlﬂﬁ’ﬁ]'lﬂmﬂuﬂﬂ llﬁ$ﬂ’]'iﬁl‘h’uléfliﬂ'iﬂﬂﬁﬁﬂﬂﬂﬁﬂpia%ﬁ

= ¥ A A ' - b d't:l = :’ g @
. LﬂﬂlliQﬂ'luﬂ'l'iLﬂﬂi‘)ﬂﬂh"}ﬂﬂ?“li#‘lﬂi‘lﬁﬂluﬂTSﬂ’J‘L!fT"I‘iﬁSﬂ'IU‘V]mWENEL‘ﬂQLLﬁS:N'I HDININHUUI

' S A LTy a a a 9 -
wundsuamaadsuveaithigugaiild laasend Inswommsawag laadooas 2 g

+ & g o o
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1 =9 ¥ c; d’
msufal  anuniianazilSuamsindevvesutiag (Fevaz) gastidudaimuizauy
’ o as A 4=; ¥ = = =
squfudfunnuniie (gas OFAV) uwazgesfilylaasond nsnamia

wag laafovas 2

Treatment Viscosity of batter (cPs) Coating pick-up (%)
OFAV 536.00+2.00° 15.8940.88"
2%HPMC 1,292.00+2.00° 24.59+1.50"

Note: Mean + SD from triplicate determinations.

Different superscripts in the same cotumn indicate significant differences (<0.05).

T o s ¢
3.2.7 AAYOIHANHNN _
a e a o 4 TS =g
nnmsdmaemdvesndasusivesinesfeguuilimeanidlansen
FinsHammFawsag laauazges OFAV (m5197 42) wuhilfisemanuainaiuanaieiy
o o 4 = t 1 a o L4 q o =
Taondnfusigns OFAV Taanuadtadeondimdanuaigasn i lsasend Insiaunda

iag laadeuaz 2 (p<0.05)

¢=; [ =] = [ o o o 3 P 9 :; 3 ar w
MIun 42 mdvesndasuawesinesdeyuutmeagasildudlanmuisans mmduiliy

ANUNIA (A3 OFAV) uazgainlflansend InsRauumtamag laadovas 2

Colour
Treatment
L* a* . b*
OFAV 47.98+132" 9.81+1.16" 26.44+1.30"
2%HPMC 49.38+1.36" 9.41+0.97" 26.35+1.65°

Note: Mean £ SD from seven determinations.
Different superscripts in the same column indicate significant differences (p<0.05).
ﬁ o O ¢
3.2.8 ﬂ?mmmmwumewaﬂﬂmm
waueIns 14 aasond InsRawnsaaglaalunilegvaeduia
ﬂ'ﬂﬂJ“l?u‘lJﬂ\iNﬁﬂﬂﬂ!WHﬂ'iU'ULﬂfJ“lJﬂ‘UHﬁ@'lﬂﬁM’lﬁﬂi OFAV L!ﬁﬂiﬂdﬂ?i’l\‘lﬂ 43 ‘wmwmumm

uﬂ&‘]f‘l]“l]ﬂﬁﬂﬁﬂﬂm mmi%‘lamanmimwamm m‘ﬁiﬂﬂiﬂﬁiﬂﬂﬁw 2 Nﬂi&]’lﬂ!ﬂﬂﬂi\l‘ﬁuuﬂﬂﬂ?'l
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a o P ] ] = i ¥ L4 L3
nanfuNgns OFAV (p<0.05) vaizh linunrwnana e nlsuuanusuveulowesines
a oo a‘z
Tunandunisaesgns (p>0.05)
o @ a s <
3.2.9 Wnalvifuve swanfam
=y & 1= o = oW o elg ok Pl = oy
1omsimsizdilsua luineeandndusinld lensond Inswawnso
= =4 as £ e o ] 1 = o o A
wag laaluuthyuniSoueoudundaduaigas OFAV (m13191 43) nudwaniaaigash
| = = ) a v A ar o o=
1¥leasond Inswammiawag laasovas 2 flSwa lviulesninaniuyigns OFAV An
3/ = ] ] = Qs r; o o'
Wudovaz 298 (p<0.05) vz hinunruuanasueasuia lvifuve uileivesines iy
) s o q’: o v = = ki
HAASUNANITDIGAT (£>0.05) WHUAAININTS 1% Tansond TnsHawnbarsag loadovar 2 Tu
uwilvpannsoaanisgadu lviuvowdasuan 14

a = 4 a " a o o o Sy g w
AN 43 ‘1J‘3‘1ﬂi1§ﬂ'JT?Jﬂiu!LﬂZTJﬁNTm.lﬂl‘SJu“lm*ﬁNﬁﬂﬂmW]L‘]Jﬂ?lﬂﬂiﬂﬁ‘qﬂllﬂﬁﬂﬂﬂﬂ”ﬂﬁﬂiﬂf

utlafimuizandaudulsuanunila (gas oFAV) uazgasildlensond

- a ¥
InsHamniayag laaseuns 2

Maoisture Content (%) Fat Content (%)
Treatment
Coating Burger* Coating Burger*
OFAV 26.96+0.74" 64.26+0.44" 8.39+0.01° 9.04+0.27"
2%HPMC 23.8340.64" 64.17+0.56" 5.41+0.14° - 8.95+0.47

Note: Mean + SD from triplicate determinations.

Dhfferent superscripts in the same column indicate gig_n'iﬁcént differences (-p<0.05).

*Burger without coating

107
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4 = [y 4 @ o LY d n’:’
a1 UIAN UL DT UAT YO INANA U NNITDIFATNITNADDY
P v ' ar dy o W t 4 4 ' ]
(113190 44) wuauuanavesdnvuzisdudadIuIng (7>0.05) sALIUAINIUUYI
4 = a o 1 =1 3 v ar 1 [

Taowudmansuaigas OFAV  Sannuudannnii (p<0.05) nagwuiwiedishilinaw

' ar ’ ey ' P = & e Id P
E!ﬂﬂﬂ'\ﬁﬂuﬂ]ﬂQﬂ’]ﬂ’ﬂﬁﬂﬁ'ﬂ’U'ﬂ'Jﬂﬂ’]ﬂﬂ1ll§ﬂﬂ1%1uﬂ1§ﬂﬂﬁﬁﬂuwjﬂlﬂqp'laﬂﬂmm (MITIN 45)
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= = ¥
IwsWatimTaryag laaievas 2

Texture Profile Analysis (TPA)

Treatment . "
Hardness (g) Fracturability (g*s) Adhesiveness {s)  Springiness  Cohesiveness Gumminess Chiwmess
(@ (g*mm)
OFAV 11.658.05+1.126.11° 22.7943.12° -3.16£6.30° 0.45£0.07° 0.27£0.02° 3.148.65:401.05°  1,433.114£339.49
2%HPMC 9.349.324702.40° 23.84+3.80° -5.12410.90° 0.45+0.04° 0.26+0.01° 2.382,75+135.07°  1,084,10£139.38°

601

Y T SR R T o %M4‘

Note: Mcan + SID from scven determinations.

Different superscripts in the same column indicate significant differences (p<0.05).
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13 ar [ - :; 13 =t =Y o=
'i'JiJﬂ”lJ‘lJi‘lJﬂ’}’lﬁﬂuﬂ (EJ:GI‘S OFAV) u,azqmﬂ%"lamancﬂmwamma

wyag lanSovay 2

Treatment Force (g)
OFAV 90.05+28.86
2%HPMC 84.28+22.63"

Note: Mean + SD from fifteen determinations.

Different superscripts in the same column indicate significant differences (p<0.05).
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Crispiness Score* QOiliness Score*
Treatment
Loudness Crispy during chewing Appearance Oiliness**
OFAV 6.0+2.11° 5.4%1.84" 3.641.43° 4.0+1.89"
2%HPMC 9.241.69" 9.4+1.07° 3.240.42° 3.4+0.84°

Note: * Scale = 15 (1 = low intensity, 14 = high intensity)
** Onliness during chewing coating without burger
Mean + SD from ten trained panchsts. -

Different letters in.the same column indicate significant differences (p<0.05).
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a P ar g &S W o
Tdnausafanszduanududuiosay 0.8 uaz 1.2 nffounsudundadusg

o o 9 o
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Treatment Shrimp flavour liking scores
Mock-up 6.47+1.43"
0.8% shrimp flavourant 6.67:0.96"
1.2% shrimp flavourant 6.73+1.41°

Note: Mean + SD from thirty panelists.

Different superscripts in the same column indicate significant differences (p<0.05).
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Consumer Frequency (%)

Demographics
Male(N=60) Female(N=40) Total(N=100)
Age < 20 years old 4 7 11
20 - 30 years old 4 22 62
31 - 40 years old 12 8 _ 20
41 - 50 years old 2 2 . 4
51 - 60.years old 2 1 3
> 61 years old 0 0 0
Status Single 49 33 82
Partner or
Married and no children s ° 13
Married with children : 3 _ 2 S5
Career Student R 15 - 10 _ 25
Housewife o -l 0 1
Agriculturist S | 0 . 1
Government employee | 0 3 3
Restavrant/food related 4 4 8
Own business/ Private sectors 29 | 17 46
Academia 4 4 8
Pensioners 1 1 2
Unemployed 5 1 6
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4 '
A15191 48 (f18)

Consumer Frequency (%)

Demegraphics
Male(N=60) Female(N=40) Total{(N=100)
Education High school 23 12 35
Diploma degree 10 12 22
Bachelor degree 22 10 32
Higher than bachelor deg.ree 5 6 11
Income < 300 Euro 5 6 11
300 — 600 Euro 9 5 14
601 - 900 Euro 8 5 13
901 - 1.500 Euro 13 11 24
> 1,500 Euro 25 13 38

Country of residence

Austria 1 | 2
Belgium 0 2 2
Denmark 2 3 5
France 12 3 15
Germany . 5 _.4 C , 9 |
Ireland . i 0 - . i
Italy _ 0 1 ) 1
Netherlands _ 1 3 4
Norway 2 2 4
Spain 1 0 1
Sweden 4 5 9
Switzerland 1 1 2
United Kingdom ~ 30 15 45
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Questions

Consumer Frequency (%)

Male(N=60) Female{N=40) Total(N=100)

1. How often do you eat hamburger?

2. What fype ¢f hamburger do you like most?

everyday
5-6 times/week
3-4 times/week

< 2 times/week

pork
chicken
fish
beef
shrimp
cheese

vegetable

3. Have you ever eaten ‘Shrimp Burger'?

Yes

No

4. How do you like ‘Shrimp Burger’? ®

Dislike very much
Dislike

Neither like nor dislike
Like

Like very much

57

24

22

56

0
20
20
40
0

39

13

12

39

20

96

17

37

34

95

20

20

40
20

) .. .
Note: “Only the consumer who answer “Yes” in the question 3
L3



MINN 49 (AD)

Consumer Frequency (%)

Questions
- Male(N=60) Female(N=40) Total(N=100)

5. Have you prepared the burger from the frozen product before?
Yes 32 21 53

No 28 19 47

6. How do you like the product you prepare? ®

Dislike very much 0 0 0

Dislike 1.89 1.89 3.77
Neither like nor dislike 15.09 11.32 26.42
Like 32.08 1509  47.17
Like very much 11.32 11.32 22.64

) W e :
Note: "Only the consumer who answer “Yes” in the question 5

118



o Y o S8 1 A w ¢ ¢ ¢y

5.1.3 MEaNsUUBIHL: Ianfilinenandaaiuesine snauutinen
4 ¥ oa o a o 7 < oy =
diedus Inavhnsnageunnursunianmuaieiineifauuilmenn
ar o [y o e o o L4 o ey R
tasumsiaumlSoudoudunaasunivesinesfeguutlineagassiaos 1auds hedonic

& q v Ay P = =
seale (@ azuuw) F319 1 dussunuiliveunndige uas 9 Wuszuuuiveinnniige
¥ o = ' ¥ Y o g v &
Tasasan13199 50 TAoNUNAWFOUAIANUNTDVVDINARSMNDE | UTTAUTBUAENTDLDA
a w & ¢ 7Y a9 Yo ™ a o d o o
youthunats Taowdanuaiwesinesdaguutlmeai 1ASuMsWaLmwazndaduiwedines

4 o

L ¥ Q é 3 1]
Qaqminam“lﬁ’mﬂxuuummwuﬁmmmﬂ'sﬂmmﬂu 6.72 LA 6.53 AU F9 1HUANA1
o A a o ¢ o sy Al Yo o ¥ P
fu (p>0.05) vauzhrandudiuesineifaguuilanean 1asunisiaul ldnsnuumie

» ¥
AIMUFOUATUATIURNI SATRUAZAMUTOUTNANNY 7.44 7.48 uay 7.40 ASUUY ATNEIAD
) 1 o ow 3 o o 3 o o = 3 o
FIWINATIHAANVUNIDDFINDTAIGATTIADNUALUUUNAUANUYD VYD INT WAV NY UL
AL 6.68 7.15 uay 6.91 ALIUU AWTIAY (p<0.05)
Y = o i ' [ s :‘; ~ a o
HonWsannudve Iy sazunuae il sunun IMAIMUATDINAAN BN
o o o AN Vo a @ = v oa \ a9
wostmesneyuutlmean lasumswanu dananslumisan 50 vy duslnadiulngls
ﬂzuxuuﬂawu%anﬂ%%Uﬁ'mmmﬂsﬂmmuﬂﬁguegj“lus:ﬁu‘mnﬂmnammwaummﬂu
3 e o @ 9 ° : 9 ] ry Y 1
fovaz 34 naz 27 awmdra Tuilwemuanudni Qus ToanduIng IMazuuuanuyovoy
Tussaurouidhunatauazsounintiludouay 32 nay 45 ewd1ay luilesvdusamnd
¥ = 9 * [ 3 Vv ﬂ 3
4us Inatiaziuuarureveylussaureudnissuazsouiunaruiluiovay 39 uaz 35
] ¥ 3§ ] [ =2 9F
AIUAVFIUI I r;,mﬂnﬂ.“lﬂﬂzuuuﬂ’Jmafauag“lmmumauﬂmnmmwaummﬂusau
. ¥ ¥
8% 39 118 37 NIHNINNITNATOUNLIURA D1 FOTUNWAVSE DIFW s2ADNISANYY 5101
= = d - d - ‘ =1 o N ar [}
BAZTRYANTTUNITUS InauaNuesines (ANuditayMses Ve ines vInHaRTMaUTTeN

o (=1 ¥ FY ety ¢ L4 o 9 o 9 ar
HUg) ]lillfﬂﬂﬂﬂﬂ'J'!M‘])’E)‘U"U'BQ@‘UiiﬂﬂﬂNﬂﬂHﬁﬂﬂm”ﬂlﬁﬂilﬂﬂiQi‘lgﬂllﬂﬂﬂﬂﬂ‘ﬁvlﬂiﬂﬂTi

Ao lunnilede (p>0.05) :

119



15197 50 ANUDLAZATUUUANMUTEDYINAR Suuesines

L4

¥ a A W ar
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Consumer frequency (%)

Like . Neither like Dislike Liking
Attribute Like Like Like Dislike Dislike Dislike
very : nor very score*
extremely moderately slightly slightly moderately extremely
much dislike much
Mocked-up burger
Crispiness 5 23 32 19 7 10 3 1 0 6.531.53°
Juiciness 4 25 36 18 7 8 1 1 0 6.68+1.38"
Overall taste 8 33 40 10 5 2 2 0 0 7.1541.20°
L4
Overall liking 7 26 40 16 4 4 2 1 0 6.91+1.34°
Developed burger
Crispiness 4 27 34 16 10 9 0 0 0 6.72+1.32°
Juiciness 9 45 32 11 1 2 0 0 0 7.44+0.98°
Overall taste K 11 35 39 0 13 0 0 0 7.48+0.99°
Overall liking 10 37 39 12 1 . 0 0 0 7.40+0.93°

Note: *Values are the means + SD from 100 consumers, Different superscripts in the same attributes indicate significant differences (p<0.05).

0zl
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(A)

Frequency (%)

NN 14

B Toial consumer

35
30 =

25
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Figure 14 (continued)
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a = a o o o
A1519N 51 Eﬂll‘UﬂJﬂ'ﬁ‘UﬁIﬂﬂﬂﬁﬂﬂmcﬂiﬂﬂﬂﬂﬂiﬂ\'l‘lg’ljl,!‘ﬂ\‘lﬂ’é)ﬂ

o

Consumer Frequency (%)

Eating style =
Male (N=60) Female (N=40)  Total (N=100)

Steaks 7 1 8

Snack or nugget 31 17 438

Sandwich 11 7 18

Main meal {with blanched vegetable) 11 15 26
L Y

4,
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4 a e o 4y o i Yo
ﬂTﬂ\‘iﬁ 52 ﬂﬂ!ﬂ'lW"‘UﬂQNﬂﬂﬂﬂ!Wl&‘UE)ﬂﬂﬂifN‘izUl&ﬁﬁﬂﬂﬂﬁqﬂﬁﬂ?ﬂﬂﬂllﬁ:ﬂvﬂiﬁllﬂiﬂﬂ'li

(TPA) from Texture

Analyzer***

Crispiness value

* Fracturability (g)

Adhesiveness (g*s)
Springiness
Cohesivéness
Gununiness (g)

Chewiness (g*mm)

Force

20.78+5.22°
-18.54421.50°
0.5240.03"
0.2840.02°
4,180.131879.72°

2,178.88+454.82°

261.51498.93"

Wl
Mocked-up Developed
Qualities
Burger Burger
‘Moisture content (%)** of Coating 21.37+0.62° 23.83+0.64"
Burger without coating 56.31+1.10° 64.17£0.56"
Whole battered burger 41.40+1.19 48.96+1.33°
Fat content (%)** of . Coating 7.3240.06" 5.4120.14"
Burger without coating 10.4141.25° 8.95:0.47
Whole battered burger 10.33+0.59° 8.57+0.41°
Colour*** L* 49.59+0.99" 49.38+1.36’
a* 7.24+1.37 9.4140.97
b* 27.35+0.96" 26.35+1.65°
Texturé. Profile Analysis . Hardness (g) 15,063.72+2642.49" 9,349.321702.40b

23.8443.80°
-5.12+10.90"
0.45:0.04"
0.2640.01°
2,382.75+135.07"

1,084.10+139.38"

84.28+22.63"

Note: ** Mean # SD from triplicate determinations.

*** Mean £ SD from seven determunations.

Different superscripts in the same row indicate significant differences (p<0.05}).
-
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-4' 1]
151N 52 (99)

Mocked-up Developed
Qualities
Burger Burger

Microorganism

Total Viable Count (CFU/g) 2.3x10° 35

Escherichia coli (MPN/g) <3 <3

Salmonella sp.(25g) Negative Negative

Staphylococcus aureus (MPN/g) <3 <3

Vibrio cholerae Negative Negative
6. msnfiounesganmvemiasamivesinesfeguudisnen

6.1  AMATNMAAN |
o Y
6.1.1 ondsznevuveinsa i
o w o o 3 o 9 dfaa

panilsznauvosnsa luiuluwesinesis (mswh 53) Uszneudlsnsathdiian

-s o o & a pa 9 . Y o w
uaznsaleasniluesnsznouvan Fliffuudovay 3839 uazievas 36 mudwiy
wennnidaingad luasn Usgumivoay 9-10 waznsa luiulslsudn (Polyunsaturated fatty
acid, PUFA) sauav 10-11 ‘muaaﬂﬂ's“'ﬂammmﬂ"limummﬂ'lﬂmﬂmﬂsmﬂsmmu‘lﬂm
rflumumaaummJ1anﬂgn@,ﬂcﬁu“luwﬂaumswaﬂmamu (prefry)  Tamwesinesfail

a o 3 o o e o . ~ 3

Tafuiilsesmlseneudovar  10.33uazdSuna Tvdundinsizvimmzvethguiosa: 7.32
(M35199 52) '

:’ ar o o aa = o ar

Wwihdulszneudensathaviian saynsalemsnilussmlszneundnlail
Uszumdooas 45 wag 40 MU P (Zamora, 2009) tFWRGINUMIANEIUDS Tokur LAZAME

v = a I3 ] 3 o - s Py
(2006) wuWdnsmaidawisgutlmoen (fish fingers) 93iotiains Ti5umnsadlum
r=y ¢§ = o : a a’: dy v [ Af 3
an (18:2 W 6) g3 Fadavinmsgaguibiunealuduaeumianeaiosdn diuluiedn

Y 1a ar o s
(Penaeus vannamei) Usznounonseluviinlududt (PUFA) usssdsznoundn laoh
a - oo v o o i :

YSumgafiadevar 422 finsmbhdianitunse lmiugudmniinniigeddovas 21.8 uazna
ToradniiiuTuain Tdueiia monounsatatated fatty acid (MUFA) fifltlSuingqafadovas 11.4

L
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¥
UOAINUEINDI Cis -4, 7, 10, 13, 16, 19 - Docosahexaenoic acid C22 : 6 n-3, (DHA) uaz Cis-
o 4 o
5. 8, 11, 14, 17, -Eicosatetraenoic acid (20 : 5 n3, EPA) ilunsa lusiufidluesdilsznoundn
499 PUFA ludeun TesfiSuimgetdesaz 9.99 noy 9.46 awdidu (Sriket eral, 2007)
nsa liudanavo lnlSumguamzluemimzia wazfiunumdwydenstieatulsa
(Tokur eral, 2006) laomwizewisoaasnudosnomsinnlsnyiale (He, 1997 d1alao
1 ) 4 EY Y] 1 ] @ 1 o Y
Ansorena and Astiasardn., 2004) usstdlsdaunsealuiiuginarlindinoniseondiasu
= 4 4 ad o H Qs ] 1
104 latla vmuindenamsfusimnuiudaaiuaes PUFA 9zaaas (1340 54 18y
A ar a A = 1 =3 & P Wt
55) vauznnsa luiumiadug imsfasuulasdmiss Fatlusasinmsitdounlasdadu
. a A w 1 [~ 3 a o dY Ao = .
yoensa luiliu lusuds egwlstawmsidusaumesinosRanUnsIAY Tertiary butyl hydro
quinine (TBHQ) uagMuAy TBHQ SAUMISUSIWUUGNAIMA (TV) inavzaoms
ndl d'l -1 or r- t:i r=1
nlavuilas PUFA Taomwiz DHA Weadioudugasiugy (€) Tavlw@eun 6 imsanaues
DHA fsdadovnz 85.4 vaiziige T nie TV Y51 DHA nanufivadosay 51.2-56.1 Tav
é . . . & —y £ Qr o dld
TBHQ @il phenolic antioxidant Fuiluasdwnisiinesndinsuves lwiuiiinazaente
b 1
guduljisntuszozmiionh (nitations) Tao TBHQ vhalfisunfdusyyadaszvesluiy
Y 3 = Y aan, . o - omes Y o o A
MIDTVOINTINATZOZVOWAIVNINNTO1 (Propagation) lavvinlAsedunlesean’lsd use
a oy . . R ' & o
DYHADANDNY (Rajalakshmi and Narasimhan, 1995) mummiiqunvqmmﬂmﬁmmlﬁ'
Pnmeengoutisonnnsusiguundnd  szdwaldifanmseendieduanns  dissen
pondiasulunumd iy lussozvowdwowl§ATon  (Porter eral, 1995 wumoary
Ansorcna  UAT Astiasaran (2004) WuhmsAumisaumsiiaeendinduliun  Butalated
hydroxyanisule (BHA) Wag Butylated hydroxytoluene (BHT) lu'ldnsenntinuvuuita
Yszdninmlumsyzasnsn/dountas PUFA uaz MUFA wagmsussavgqaapmeniy
oy .:;p:n' = a:i 9 = Q. 1] f
wnshanga lunisasmsiiadistsyneuiszmo ldinnmseendasuTada  ot1alsia
TBHQ owezgadoanunsisvusdanuiougs wumsneaiigungid 185 ssmwaifua
dlunar 1 9Tue 1o TBHQ nsdniaundn BHA Propyl gallate (PG) ung BHT muddu uaz

TBHQ fuwd iugadovinmsszmoniniiga (Nawar, 1996)
6.1.2 Conjugated Diene Value (CDV)

. . = 4? A - S % LS < ¢ 1A wo A
Conjugated diene thavmnaURuNNGINNNMIIHesmuesoonleq latlalusudan

o 4 &
_‘mﬂuﬁsmmm %znﬂauugﬂmn nen Conjugated double bonds Ty Conjugated double bonds ¥4
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=t s w A w @ ¢y
M15139 53 esddsznavvosluluvswndadualiuasinesfaguuilinen gasnlugu ()
g v g =g o
gAsA1FNISUIIWVVAYYINA (CV) gAsH 1T TBHQ (T) uasgnsfl¥ TBHQ
1 as g w a
FIFUMFUTTIPUDERRINA (TV) dusnuniuszezinn 0 heu (nfure 100

N5U)

Treatment

Fatty acid composition C CV T v

Caprylic acid C8:0 031 028 023 026
Capric acid C10:0 1.35 097 118 1.07
Lauric acid ' C12:0 245 226 204 216
Myristic acid _ C14:0 275 254 249 256
Pentadecanoic acid : C15:0 018 017 017 0.17
Palmitic acid C16:0 3847 3887 3913 39.18
Palmitoleic acid Ci6:ln-7 050 047 046 047
Heptadecanoic acid C17:0 022 021 021 021
Stearic acid C18:0 590 577 528 5.67
(is-9-Octadecenoic acid CI8:1n-9 36.00 36.64 3637 36.32
Cis-9,12-Octadecadienoic acid Cl182n-6 938 968 955 969 -
Cis—9,12,1S-Octadecatﬁenqic acid Cl183n-3 032 0.32 030 031
Arachidic acid C20:0 026 : 0.26 0.27 0.25
Cis-11-Eicosenoic acid C20:1n-9 0.19 ) 020 019 022
Cis-5,8,11,14-Eicasatetracnoic acid C20:4n-6 020 020 @G.19 0.19
Cis-5,8.11,14,17-Eicosatetraenoic acid (20503699 030 029 029
(EPA)

Cis-13-Docosenoic acid . C22:1n-9 022 021 021 0.21
(C15-4,7.10.13,16,19-Docosahexaenoic acid C(ZSP?:)-?’ 0.41 041 040 041

Unidentified peak 060 026 050 036
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o
MM 54

o LY - w o s e
mmJ‘szﬂ’amm"lwuﬂuawammmmmmaifgﬂguuﬂwaﬂ gainuay (C)

AT 19015 DITPU RN (CV) gash 14 TBHQ (T) uazgasAls TBHQ mdums

ad w @ a
VI TPUUYYUINIA(TV) ARusnuuiiuszoznm 3 1@eu (Fuse 100 n5)

Fatty acid composition Treatment
C Cv T TV

Caprylic acid C8:.0 020 012 0.16 0.18
Capric acid C10:0 030 024 026 0.33
Lauric acid C12:0 1.73  1.52 148 1.84
Myristic acid C14:0 201 195 1.78 2.12
Pentadecanoic acid Cl1 5:0 0.12 012 010 0.22
Palmitic acid C16:0 40.21 40.27 4045 40.01
Palmitoleic acid Cié:1n-7 031 030 028 032
Heptadecanoic acid C17:0 0.16 0.17 0.15 0.17
Stearic acid C18:0 482 500 468 5.02
Cis-9-Octadecenoic acid C18:1n-9 3843 3859 38.85 38.06
Cis-9,12-Octadecadienoic acid Ci82n-6 10.17 10.04 _ 1035 10.19
Cis-9,12,15-Octadecatrienoic acid Ci83n-3 028 027 027 0.30 |
Arachidic acid C20:0 026 027 026 0.27
Cis-11-Eicosenoic acid C20:1n-9 013 " 014 043 0.4
Cis~5,8,11,14-Eicasaletraenoic acid C204n-6 014 014 012 0.15
Cis-5.8,11,14,17-Eicasatetraenoic acid Cfg::)ﬁ 024 024 022 026
Cis~13-Docosenoic acid C22;1 n-9 011 012 009 0.12
Ci15-4,7,10,13,16,19-Docosahexaenoic acid Cél;g}:)—f‘} 026 027 024 0.29
Unidentified peak 0.11 019 0.10 0.12
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at
A13194N 35

o a = LY 3 o o 5
pansznouved luiuvewdnftunwesineifuyuuilmen gasaiuau (©)

aash l¥msusspuugyIne (cv) gasild TBHQ (T) uazgasild TBHQ

' a Ad w o 1
JIUAUNITVIIYPLLU Y INA {TV) ﬂl.ﬂ‘ljiﬂ};l'll.'ﬂlﬁxﬂznﬁ"l 6 Lﬁﬂu (NIuUaD 100

0.27

niN)

Fatty acid composition C g{f atme:zrt v

Caprylic acid C8:0 0.12 013 0.11 0.13
Capric acid C10:0 022 022 019 021
Lauric acid C12:0 129 127 116 125
Myristic acid Cl14:0 170 1.66 158 1.64
Pentadecanoic acid C15:0 0.11  0.10 0.10 0.10
Palmitic acid Cl6:0 40.59 40.24 40.60 4046
Palmitoleic acid Cl6:1n-7 028 027 026 027
Heptadecanoic acid C17:0 0.16 0.15 015 0.15
Stearic acid C18:0 491 490 480 4.85
Cis-9-Octadecenoic acid Ci81n-9 3911 3942 3944 3928
Cis-9,12-Octadecadienowic acid Ci82n-6 991 10.03 10.04 10.15
| Ci1s-9,12,15-Octadecatnienoic acid Cl183n-3 026 025 025 026
Arachidic acid C200 029 030 030 029
Cis-11-Eicosenoic acid C20:1n-9 015 0.15 0.14 0.16
Cis-5,8,11,14-Eicasatetraenoic acid C20:4n-6 010 010 0.09 0.14

Cis-5,8,11,14,17-Eicosatetraenoic acid Cfg::)-3 0.21 0.20 019 (.21
Cis-13-Docosenoic acid C22:1n-9 0.12 009 0.10 0.10
Cis-4,7,10,13,16,19-Docosahexaenoic acid C(2[2)]§:)-3 006 018 018 0.20
Unidentified peak ) 0.20  0.28 0.16
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gnnaunds UV #i 234 unluwas msdamgeniuumdsnaniaiuiianaceuiiiaiu’
Py = Qs s + a9 & o o’vl oy
Tumsaamumseendmsuvos vty lugrusudu Falalasiesoon lad Juiinis
e { o 4 o 14
nasulasnseiinisulfoundas Tasmsuandailuatstsenovdufioudnmios  (Frankel,
o o v Y - o
2005 $1a1AY Gokoglu et al, 2009) l1slasilesosnlsAuinninieoaz 90 ReaInMs
o o ~ . N A o = ar
pondmiuveslailaseliszun Conjugated diene Felinaundrvesoyyadass laomsisoadd
o T Qs 3 a oo o 9 ar Ve v At o [ ] 9 neg
voiutzg Auiundasamidsynoudonsa ludulusudninusegeniades 2 guu'hl
[} =Y = o4 [=3 a s 1 . .
15 NTAR 1UEEN Aa5090nF lad 1Az ART Conjugated diene 1A
a = ¥ a = o P T ' [
nAnwh 15 smmumnimassdinandsumladugdunui luaandiaiy
] A ) g  w 4 é’ & o o
Taoluraae 1 @sunsnveamsnsnyIseiiin CDV gedu essnmsvesyialasales
o & o oe ’ Id oAy ¥ = Y o g 9 =
sonled  Fuiluwdadusiigugiinldvimnseondimduvedluiu  Taomsldanudoun
=% ] P @ o Yy a L) LY b1
ganni lumsneamusasamaasuntlasvedlvivi limuniseensindudionnudou
- a oo 4 . . .
(Therrmal oxidation_) 1u HARAMNDIYT (Sanchez-Muniz , 2006 #131a8 Librelotto et al., 2008)
MA9910 1 1ABU A1 CDV anas uaslin1nananonszozin 2-6 1nou 1HeI9Ina9
@ a e s o A o ddy o o
niswesmsoondiwduyedlalla  lalasnleseonladilundaiuain hinsdvzuanilay
¥ +
nalnveseyyadasy  luduusnveinisaalod rzifiansaai sz oongiau-sondun i
3 ' '3 o o W o o = = ar i
ndaussveany lalasnlesonn lad Milidneyyadananduazeyyalsasend syyadnaid
o oaan Y = 4 = = o d o =S
annsovinlgasndveyyadaseuSeluanadug  iiedundaduaindogl  (Secondary
t L) o o o a < o
product) 17U danlan lelasaiveu ueanogea nin oven s sonlmoamos (Nawar,
v & om e oa aw ) A w  don
1996; Shahidi, 2001) Aniukdaduvyasgiamary Husdadusn liannsoganfuuds UV

V8 o ¥ A .
18 s lidammsgandundianns

6.1.3 Thiobarbituric acid reactive substance (TBARS) :

msaldounlosin TBARS weanedinesfupluilimenauaaslunwi 16 @
TBARS mamm‘fiawﬂamqqfuiuﬁn 2 @ouninvesnsiAuin uazlidasaslufon 2-4
mendamaifuinmd 4 @eusude 6 1Wou Wyl TBARS qai’i’uﬁﬂﬂg& A
AISANYNIYOY Farouk 1A Freke (2008) Fmudnfionnausifonudsiidunaeulnsanlad
(MDA) LTy 3 Weunsnomiumanauaziudnniet 9 dou nisiftud TBARS Tugns

¥ o A o a0 ¢ as F o w
nsouaasldruinfansesuve swdasummAugiivontseondatuuo latla Ty

+
A o w a

o T dy = ar * 1& o "
TBARS s,'ﬂum‘uw ﬂ'lﬂiy‘l]f)ﬁfﬂﬁ)ﬁﬂ13!ﬂﬂﬂf}ﬂcﬁlﬂ‘buﬂ]ﬂﬂqﬁﬂﬂ ”Ux‘l'JﬂﬂTﬂ'JﬂJL%iJ‘{,})U‘UUQ



60 -

Conjugated diene value

Storage times (months)

a = 4 . . . a0 ar o« o <y
Mun 15 maasuudasan Conjugated diene ‘Uﬂ\iﬂﬂﬂﬂmcﬂlﬂﬂilﬂﬂiﬂﬂﬂzﬂ!lﬂﬂﬂﬂﬂ

ARINILUAY (C) ﬂ”mﬁi%mimsmmuqmﬂfmmﬁ (cv) qmﬁ"l%’ TBHQ (T)
wasgashld TBHQ  saufumsussguungaanmd (Tv) fidusnuuiy
SEHLIIA 6 1HDU

* Bars represent standard deviation of triplicate determinations. Significant effect of

- Treatments on Conjugated diene (p>0.05).

- Storage time on Conjugated diepe (p<0.05).

wﬁﬂﬁmﬁnﬁuqﬁﬁﬁﬂ%mnﬂﬁﬁ?maanc?m%’umaa'lai’]ﬂiﬂumwwﬁ'aﬁ"laﬁ (Nawar, 1996) M3
mium1 TBARS Tugausudwdannwovesaiudeunazesndoulugamsneniilinia
lysiunas Tvueatona Tﬁtﬂ]‘s‘mmmiiﬁﬂaaﬂ;ﬁm%’uﬂm'lvﬁu”iusﬁﬂﬁpimmsﬁﬂﬁqmzﬁ
amunstatiauniufiodu 1Ay Keller 1oz Kinsella (1995) Wuf1 TBA qailouamuesined

»

] . <P g o 1 ar
HIuAILSouDa 70 °% uazfinigatunasanisifuinen-1ses iunal 36 Ju
1 T g @ o u’: = aan
d4IUN5AARIYBIA1 TBARS Tumsinusnyudeud 2-4 wu a1vsmnannlfasen
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AR (C) GATHIEMIUTIUVUTYYINA (CV) gasH1S TBHQ (T) uaz
qmﬁi%’ TBHQ  330AUMITUISPWVVFYYINIA (TV) fAvsnuuiy
FLUL1I81 6 1ADY
* Bars represent standard deviation of triplicate determinations, Significant effect of
- Treatments on TBARS (p<0.05).

- Storage time on TBARS (p<0.05).
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* Bars represent standard deviation of triplicate determinations. Significant effect of

- Treatments on acid value (7>0.05).

- Storage time on acid value {p<0.05).
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Storage times (months)

Treatment

0 1 2 3 4 5 6
Control 16304 2.66 65.69 + 28.36 12.37+5.74 nd nd nd nd

Control + Vacuum 16.20 £ 5.16 62.49 4 19.17 26.88 £ 0.91
nd nd nd n¢

Contro} + TBHQ 10.35£1.21 66.69 £ 12.83 40.01 £ 1.29
nd nd nd nc

Control + TBHQ+Vacuum 6.23 + 040 72.01 £ 14.45 8.50+7.05

’ nd nd nd nc

Note : Mean + SD of triplicate determinations.
* Sigmficant effect of
- Treatments on para-Anisidine (p<0.05).

- Storage time on para-Anisidine (p<0.05).
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Storage times (month)
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hou

* Significant effect of

- Treatments on drip loss (p<0.05).

- Storage time on drip loss {(p<0.05).
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Yot =] [ 1 o 3 1 4
wuNsIMIgYEondimsumtenudwnziiaz01ogaliu wone Nt Farouk uay  Freke
¥
(2008) W1 % expressed water ua:mmiqiygﬁuwmmﬁmé’fn (cooking loss) YHIHDNDIULE
A < 3 A = 4 A v & o -
woNUYINLI TNV 1D 2021I0 1IN VU Y uazlmgaganaunusnYINI 6 1o
= 4 wa o g d v A a & -
1 -18°% 111993 1NNIs aRaIvoIRU AN AT M MY and e Tlsauvo utlonaie Taoling
»
59uA3909 11581 (protein aggregation) $IMRINIBBNTAF UV laln dewalmfans w7
3 = ar o = o I =y 3
syuinHaasusinnnseangiatuuos lalayas Tsduduasdsenoudedou vinliszy

3 =3 . . I3 E W @ ar :’ 3/
‘*"UN‘UE]&T'IJSWLJ {protein charge sitc) AAAY lmz‘ﬂﬂﬂﬂﬁiﬂﬂﬂ?ﬂﬁﬂ?ﬁﬂﬂ%ﬂ’m

139




T =3 g  a v g F= o b4
aszvrumsudifenudazmsiuinm luaazusuiuunauiina il
a o & 9 o ] = [ v g
qumnnIasuaionas 1A Brewer (1989) namaliiiugy msidusnymuunguiaiy
-4 ¥ [ »
nanu MIRma sy anweuse lumsduh uazanusdniwenyuaaans uaiiai
= ' a J -ﬁ; ::; = oy Ag [ |
TBA Msgadvszninmamazawgu eannnsndsunlaslilsfunainvasunion
[~ [} ¥ o o 3 a P} “ t.:lyd. '
usaana Idgaauimramiinves 1 sawdoundas wennntiisisnunmsazaioves
= 3 G o v oa 4 = o
TsAuiimanasszrsmanusnu luanzusuds tissonnnisgadeaniv wazifians

syuaved T IMusaaisluiietaiua (Benjakul er al., 2005, Leelapongwattana ef al., 2005}

4
6.2.2 AutioduRa
q ar a ) 1 .
AnteduRainn1sIalay Texture Profile Analysis UAZAIAIINNTOY (crispness value)
o - ) 5 (% o =y
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= = 3 -1 oW o o Y
Mun 19 Msaldounlasmanuuitvewdndusiwesinesfaguutlmen  gasaiugu (C)

qasnIFN I UITWUVAYRIMA (CV) gashld TBHQ (T) uazgash 14 TBHQ sawfiums

Ad o &
U‘i‘ﬁglmﬁqumﬂmﬂ’:(Tv) “Lﬂﬂﬁﬂy‘]lﬂuigﬁzljﬁ'] 6 1o

* Significant effect of  -Treatments on hardness (p<0.05).

30.00 -

20.00 -

10.00

0.00

- Storage time on hardness {p<0.03).

Adhesiveness (s)

-10.00

-20.00

-30.00 4

Storage time (months)

a - ' A = - o o 7
HIAN 20 ﬂ‘l'ilﬂﬁﬂutlﬂﬂ\'iﬂ"lﬂ'liUﬂﬁ]ﬂ‘U'E'NNEWIﬂmm&ﬂﬂilﬂ@ﬁf]@%utlﬂ\?ﬂﬂﬂ gATRIURY (O)

gasilansuasyuuuggeIns (CV) gash 19 TBHQ (1) uazgasi 1% TBHQ 5 uiy

oo
A UITPUVVAYYINA (TV) AfuFnuiluszozm 6 Hou

* Significant effect of  -Treatments on adhesivepess {(p<0.05).

- Storage time on adhesiveness (p<0.03).
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0.00 T : - . ‘ )
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Storage time (months)

e: = 1 A v &S o o o 54
M 21 manfanudasmanudanguuessdasuiuesines aguutlimen gasauny (C) gas

=1

#1915 035 UL YN (CV) gATH 1% TBHQ (T) nazgasild TBHQ saufumsussquuy
qeennie (TV) Arvufrpuiluszozina 6 meu

* Significant effect of -Treatments on springiness (p<0.05).

- Storage time on springiness {p<0.05).
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Guminess Value

1000.00 4

0.00 T T ‘ T ; . -
¢ 1 2 3 4 5 6

Storage time {Months)

s 22 msnfRoulasmnnumitandionvesndasmaivesinesfaguutinen gasaiugy
() qasAEMS VI VLAYAINIA (CV) gasii 19 TBHQ (T) uazgasin 1 TBHQ 5 miumsussy
nugeynd (1v) Aifusmuiuszezna ¢ dou «
* Significant effect of  -Treatments on gumminess{p<0.05).
- Storage time on gumminess (p<0.05).
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3 0300 .
K —&—C
> 0250
b4 — = CV
% 0.200 - a1
§ 0.150 | S~
§ 0.100 |
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0.000 4 ,

0 1 2 3 4 5 6
Storage time {(months)

¥

= < ' ~< o w o s
mwi 23 msulaoundasmimstainzusandasusiveiines faguutlimea  gasaiugu (C)
qAsh IEMIUsTIUBERRIMA (CV) gash ¥ TBHQ (T) uazgnsh 19 TBHQ sy
Ad w .
AUV LERaNE (TV) Ausndluszoznm 6 1hou

* Significant effect of  -Treatments on cohesiveness (p<0.05).

- Storage time on cohesiveness (£<0.05).
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Chewiness Value
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0.00 ‘ ‘ ‘ ————
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a' = v dv a  ow o o o g9
amn 24 msnlasulassusdlunmsvaRmvewdasuivesinesfayuuilmen gas
q o g ¥ q 3
AUAN (C) gAsNIFNISUSIUVANYINA (CV) gash1d TBHQ (T) wasgasnly
' (Y i d @
TBHQ 28105 ussyuuugaanme (tv) ivusnudluszezing 6 ideu
* Significant effect of  -Treatments on chewiness (<0.05).

- Storage time on chewiness (p<0.05).
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o e
% 80.00 —a—C
> —a—CV
4 60.00 -
£ L AT
2 4000 N TV
= “' N
O

20.00 A

0.00 - . T v : . ,
0 1 2 3 4 5 [+

Storage time (months)

c; - ] o0 I's o o 9
M 25 nMsdasuudasfnnunssuvesindarinesinesdsgunilimon  gasaiug (C)
g 3 g ¥ Aq ¥ ' @
gATA IFMTUTS PWLULYQINA (CV) gash 19 TBHQ (T) nazgashn 1y TBHQ 3 udu
id o
MIUTIYPLVFYME (TV) ARuTauuduszozia 6 hou
* Significant effect of  -Treatments on crispness (p<0.05).

- Storage time on crispness (p<0.05).

L*-value

0 _; e T T ¥ - T B

0 1 2 3 4 5 6

Storage time (months)

AN 26 mssﬂﬁluuuﬂaaﬂ'immmiNﬂmawﬁﬂﬁmqﬁminﬂ':%(ffwuuﬂwﬂﬂ gAIAIURY
(©) gasilFMsussquUUqYYINA (CV) gshild TBHQ (T) uazgasfild TBHQ
3UAVNTUITPWUVYYYINA (TV) ?‘itﬁuﬁ'ﬂyuﬂu'mznm 6 1A

* Significant effect of  -Treatments on L* valug (p<0.05).

- Storage time on L* value (p<0.05).
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T [ | T - H

0 1 2 3 4 5 6
Storage time {(months)

=i - 1 = o1 s ow 4 o o 9
i 27 manldoudasmanuiuuas-@ivivewwdnduativesinesduguuilinen qas
=g @ g ¥ g ¥
MUY (C) FATHIFNIUISUULGRRINA (CV) gashlF TBHQ (T) nazgasnld
' a id o
TBHQ Taufumsussguuugygnid (Tv) inusnvuiuszezing 6 hou
* Significant effect of  -Treatments on a* value (p<0.05).

- Storage time on a* value {(p<0.05).

0 : H - T T T 3 1

0 1 2 3 4 5 6

Storage time {months)

i 28 msnl?;ﬂum]aafi"m'nmﬂuﬁmﬁm—ﬁﬁvﬁummmﬁﬂﬁmw‘ﬁua{maé{f’jwnuﬁmEm
gAIAILAN (C) FASHITMIUI TQLLYRIMA (CV) qA3n14 TBHQ (T) uasgash
1% TBHQ swiuMsuTs DY (TV) Aiftunyudusyeznm 6 deu
* Significant effect of -Treatments on b* vale (p<0.05).
- Storage time on b* value (p<0.05).
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Crispiness score

6.3 wansmaavmadszamaud
6.3.1  ATLUUAIINNTBU
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duhsasnuuanunseuilsuiuiarswnuiiiua asawmanassoznamsiusn 6
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v3. M3annlusiu (Bligh and Dyer, 1959)
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1. n303181u3 Tue (IKA Labortechnik homogenizer, Selangor, Malaysia)
2. N3781LL0 (Separating flask)
3. 1A3993 MBI (EYELA rotary evaporator N-100, Tokyo, Japan)
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4. faner Tulnsen
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5. sumsnan Isdesudonsossamogyenian 25 °C udauthma lulasiou 15

um

w4, M3z Conjugated diene (CD) (Frankel and Huang, 1996)
ginani
1.1n509 spectrophotometer (UV-1601, Shimadzu, Japan)
oo V
IHNT3
L FhNuEna 0.1 NTN IANTAZAY iso-octane 5 1A,

2. IMINSRANANUTSN 234 nm.

¥5. 11331n312HAT P-anisidine (AOCS, 1994)
gunsal

1. mieq spectrophotometer (UV-1601, Shimadzu, Japan)
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02
- n‘l’ g/ [ a
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¥6. N1331A31Z¥A1 TBARS (Buege and Aust, 1978)
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kg :’ 2 ﬂ =
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1 4
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4. MILAENAISAZAIONAINISITOU 3,600 xg i 25 BaruTarToe UL 20 1R
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(0.1.2.3.4 nate 5 Ug/ml) 57831471 TBARS 114 mg malonaldehyde / kg sample
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V7. MIAATIZHAINIA (AOAC, 1994)
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Appendix table C1. Standard of microorganism content of cooked and frozen food

Microorganism Content
Total Viable Count (CFU/g) <1x10°
Coliform (MPN/g) <100
Escherichia coli (MPN/g) <3
Staphylococeus aureus {(MPN/g) <50
- Bacillus cereus (CFU/g) : < 50
Clostridium perfringens/0.]1 g Negative
Salmonella sp./25 g Negative
Vibrio cholerael25 g Negative

1 a ' s
ﬁ‘“": ATNINIFITATNITUNNGY ﬂi%ﬂi')ﬂﬁ‘lﬁ'ﬁmqﬂl (2545)
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MAEIN 9 M suazMehanasgruilslunmsdadugmageuda Gandasan
International Standard ISO 8586-1, 1993; ASTM Special Technical Publication

758, 1981; Meilgaard, 1999)
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s 1 3 V = 9 (Y a :
AN IANNIN I, ﬂ')ﬂU'Nll'!ﬂ‘ii'Iuﬁi‘%kluﬂ'ﬁﬂﬂduﬁ‘ﬂﬂﬁﬂﬂ‘ﬂﬂﬂ'luﬂmﬁﬂ'Hﬁ‘lzﬂ'J'liJﬂ1u'l

Moisture content Juiciness score*
Treatment . ] 5
(%) 1" step 2" step 3" step
SJ1 49,9940.86 4 5 5
5J2 59.51+1.45 11 12 12

Note: * Scale = 15, 0 = none, 15 = the highest intensity
17 step is the softness of sample at first bite, 2™ step 1s the feeling of moist or wet of sample
or moist released from sample during 6-8 chewé,_and 3" step 15 the smoothness during
swallowing,

Mean + SD of triplicate determinations:

MINMANUIN 2. F2061901As 1T 15 lunsHndudnameusuduqudnuazalw

n3eU
: Moisture content Crispiness Score*
Treatment B , :
(%) - Loudness Crispness during chewing
SC1 55.69+0.83 2 3
5C2 50.71£0.45 10 . 12

Note: * Scale = 15, 0 = none, 15 = the highest intensity

Mean + SD of triplicate determinations.
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o ' Aq ¥ v =W a
A1 1NNIANUIN 13, ﬂ’JfJﬂNﬂWISj'I‘LIVI‘I"D'CI‘Hﬂ"l‘iﬁﬂﬂuﬁﬂﬂ’dﬂﬂﬁiuﬂ'IUQmaﬂ‘k}mxﬂﬁﬂn

113U
Moisture content Fat content Oiliness Score*
Treatment
(%) (%) Appearance Oiliness**
so1 55.69+0.83 12.25:0.14 3 4
S02 55.8740.51 16.76+0.27 12 12

Note: * Scale = 15, 0 = none, 15 = the highest intensity
** Oiliness during chewing coating without burger

Mean + SD of triplicate determinations.

' ] [
ANMANKIN 4. Andioununiasgvvesnzuuuanusnhsznensindudmagon

o

BU
SD of juiciness score
Test Sample - . s
r step 2" step 3 step
1 A 1.96 _ 1.97 2.04
B 1.82 130 - 1.49
2 C 1.42 1.43 1.45
D 1.26 1.06 1.21
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A1TININHEUIN 35, fhLﬁmmummgmmmﬂzuuummnsﬂ‘uua:m‘i BULNIUITHINNG

Andugmaasuiy

SD of crispness and oiliness score

Test  Sample Crispiness Score Oiliness Score
Loudness Crispy during chewing Appearance Oiliness*
1 A 1.64 1.39 1.78 1.50
B 1.54 1.50 2.20 205
2 C 1.81 1.63 2.65 2,33
D 1.58 1.64 2.18 1.69

Note: * Oiliness during chewing coating without burger
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MAKUIN 3 Manaasugammnassamauda

3 4 a fda 8 Y o 1 = A ¥ o o W 3
1. lm‘ﬂﬂﬂ‘iﬂm‘lnuﬂ'l‘iﬁﬂﬂTHﬂ!!‘li\‘lﬁﬂfd‘U‘iiﬂﬂ'ﬁ1'Jﬂ1~315"|ﬂlﬂ‘0ﬂ"i]ﬁuuiﬂ'ﬂﬂﬂﬂﬂﬂﬂﬂm"n

Questionnaire

PART I:
The burger contains ground shrimp (White shrimp), egg, bread crumb, salt, pepper, onion,

mustard and parmesan cheese.

Are you allergic to Shrimp? Q Yes QO No

Age............ Gender..................... Country of Residence.............cccoeveiinnen
How long have you been in Thailand for this trip? ...
PART II:

What are the good attributes in this battered shrimp burger?

Thank you very much for your participation and your kind help to our research.
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DEVELOPMENT OF FROZEN BATTERED SHRIMP BURGER

INFORMATION SHEET

Dear Potential Participants;

You are participating in a questionnaire survey related to my thesis project. The title of project is
“Development of frozen battered shrimp burger for export”. The objective of this questionnaire
survey is to ask about your acceptance in the product. We would like you to taste two battered
shrimp burgers and answer the questions. Your kind participation will approximately take 10
minutes. Any further question you may have, please feel free to ask the rescarcher ‘Ms. Pichayana

Jucmanee’.

Product description: The burgers contain ground shrimp (White shrimp), egg, bread crumb, salt,
pepper, onion, mustard and parmesan cheese. The ingredients were mixed and shaped followed
| by dipping in batter from flour mixture (wheat, corn and rice flour). The burgers were breaded,
Jried and frozen. The frozen burgers were baked with temperature 230°C 15 minutes in an oven

before serving.

CONSENT FORM

® | have read and understood the Information Sheet and have had the details of the study
explained to me.

® ] am not allergic to the food ingredients of this product.

® | agree to voluntarily participate in this study under the conditions set out in the
Information Sheet.

® T understand 1 have the right to withdraw from the study at any time and to decline to

answer any particular questions.
-

Participants Signature:........................ e Pater.....................

Full Name —printed ...




Prince of Songkla University Food Technology

’\_/ -
et Hat Yai, Songkhla Master Degree
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Frozen Battered Shrimp Burger Acceptance Questionnaire

Information for participants: This questionnaire survey is a part of Ms. Pichayana Juemanee
master degree-thesis. At present the researcher is a student at Prince of Songkla University,
Thailand. Yoﬁr opinion and information given to us will be greatly appreciated and very useful
for Pichayana’s achievement to get a degree. There are three parts to th.e questionnaire. We would
like you to taste the battered shrimp burgers and answer all the questions in each part before

moving on to the next part. This survey should take about 10 minutes in total to complete.

Product description: There are two lesting sample, both burgers contains ground shrimp (White
shrimp), egg, bread crumb, salt, pepper, onion, mustard and parmesan cheese. The ingredients
: were_mfxed 'qna’ shapéd followed by dipping in batter from flour mixture (wheat, corn and rice
' ﬂ-o-ur).. The burger were breaded; fried and | freezed. T he frozen -burgers were baked with

temperature 230°C 15 minutes in an oven before serve.
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Part I: Burger consumptions

Suggestion: Please tick (\/) the box that most suits your opinion.

1. How often do you eat hamburger?
Q everyday Q 5-6 times/week
QO 3-4 times/week Q 2 or less than/week

2. What type of hamburger de you like most?
Q pork burger Q chicken burger Q sish burger Q beef burger
Q buffalo burgero shrimp burger Q turkey burger D cheese burger
Q others (please SPeCify).......oooroweeeeerrrerrersero

3. Have you ever eaten ‘Shrimp Burger’? Oves QO No (skipno.4)

4. How do you like ‘Shrimp Burger’?
Oiike very much Qlike (O Neither like nor dislike Qdistike O dislike very much

5. Have you prepared the burger from the frozen préduct before? Oves Qo

6. - How‘dq you like the product you prepare?
Oilike very much Ohike O Neither like nor dislike O distike O dislike very much

-
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Part I1: Burger acceptance

Suggestion: Plecasc evaluate the first sample by looking and tasting it and tick (\/) the box that most suits your opinion.
There are 2 levels of liking on each statement listed below.

Sample no. .............

1. Overall liking @) Q 0 - Q.
Like - Like - Like _ 1~ Neitherlike
extremely - very much - moderately - - shightly. mpagi_slikg;;%.
2. Batter Q Q Q O QO
crispiness Like Like ~ Like Like Neither like Dislike Dislike Dislike Dislike
, extremely very much . moderately slightly nor dislike slightly moderately  very much extremely
T = S RESAREE
3. Moistness Q. Qi i “O:;
Like Like:  Neitherlike
extremely - very much < | moderate lightly . ' nordislike fioderat
4, Oiliness Q Q Q _ Q Q Q Q Q Q
Like Like Like Like Neither like Dislike Dislike Dislike Dislike
extremely very much+ moderately - slightly nor dislike slightly moderately very much extremely
5. Overall taste Q. Qe @ ' S QO ‘
Like - Like -  Like Like -  Neitherlike
extremely  verymuch - moderately  slightly nor dislike
CommMENES........ovviiiii i e B B R LT TR RRRP PR PEOPPITROLPIOSRR



Suggestion: Pleasc evaluate the last sample by looking and tasting it and tick ( \/) the box that most suits your opinion.
There are 9 tevels of liking on each statement listed below,

Sample no. .............

1. Overall liking

Q

Q

O

Q

Q

Q

Q

Like Like Like Like Neitherlike  Dislike  Dislike
extremely ~ verymuch  moderately slighily nor dislike slightly "~ moderately -
2. Batter QO Q Q Q Q @) Q
crispiness Like Like Like Like Neither like Dislike Dislike Dislike Dislike
extremely very much  moderately slightly nor dislike slightly . moderately  very much extremely
3. Moistness * QO 10} O O Qi
Like Like Like ~ ‘Like Neitherlike
. extremely  verymuch — moderately . - slightly - nor dislike
;1. Oiliness Q Q Q Q Q
Like Like Like Like Neither like Dislike Dislike Dislike Dislike
extremely very much  moderately slightly nor dislike slightly moderately  very much extremely
5. Overall taste Q . Q- i ‘ Q-
Like Like ~  Like" = Neitherlike  Dis]
extremely  verymueh . moderately - “slightly nor dislike - ‘sligh
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[. Would you buy the Frozen battered shrimp burger (6 burgers/pack) if it is availablc in the market at the price of 5.48 Euro?
Q Definitely would buy O Probably would buy OMay be/May be not Q Probably would not buy QO Definitely would not buy

If you not buy what price that you prefer to buy? .........oocciiiiiiiiin i, Euro per pack.

2. Ifyou do not cat this product in the hamburger style, how can you eat it? (pleasc choose a choice you most likely prefer)
Osteaks O'snack (nugget) Q sandwich Q main meal {with blanched vegetable) Qothers. oo,
COMIMMIEIIS i e PR
r
Part 111

» Suggestion: We would like to know a little bit about you to help us in our data analysis.

Your name and address arc not required and please feel free to omit any question you are not comfortable with,

’

1. Gender Omale Q female
2. Age Qless than 20 years Q20-30 years Q31-40 years
Qa1-50 years Qs1-60 years O 'more than 61 years
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Status Q single O married & no children O married & with .......... children

Education Q Primary school or lower Q Intermediate school Q High school Q Diploma degree
Q Bachelor degree Q above/upper than bachelor degree

Career Q student Q housewife Q agriculturist Q government employee
Q restaurant / food related Q own business Q private sectors Q academia
Q pensioners ’ Q others (please SPECIfy).....cccrivinnnrerie e

Avgrage your income - per month (after tax/vat)

O Icss than 300 Euro O 300 - 600 Euro Q 601 - 900 Euro Q 901-1,500 Euro O more than 1,500 Euro

Country of Residence
Q Austria Q Belgium Q Denmark  France Q Germany

Q Italy Q Netherlands Q Spain Q Sweden Q Switzerland
O uk Q Other..o..ooveeio

Thark you very much for your participation and your kind help to our research.






