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Food Quality of Beef Patty Containing Giant Snail Meat

Using Response Surface Methodology

Seung-0k, Jung

Department of Food and Life Science, Graduate School,

Pukyong National University

Abstract

Giant snail meat with chondroitin sulfate and glucoprotein is
an important foodstuff that demanded from reduced-fat food
products. The objectives of this study were to optimize the
mixed level of snail meat for maximizing sensory quality of
beef patty containing giant snail meat(BPSM). Simplex mixture
design and response surface methodology(RSM) were used to
determine mixture ratio. Cooking vyields, water holding
capacity(WHC), texture analysis and nutritional evaluation
were performed on beef patty products.

Optimal formulation of beef patty(b4g) for sensory
acceptability were 44.92g of ground beef with 9.08g of
chopped snail meat(CBPSM) and 51.55g ground beef with
2.45g of freeze dried snail meat powder(FBPSM). On the
analysis result of consumer overall taste acceptability of

BPSM prepared with those optimal formulation, sensory score



of both BPSM were higher(6.89+0.90 for CBPSM and
6.52£0.99 for FBPSM) than those of control(4.73+£0.70).
Protein content(dry base) of BPSM with optimal formulation
decreased as 1.63-3.87%(before cooking), 1.26-1.39%(after
cooking) when compared with control patty. Fat content(dry
base) was also 2.63-3.73%(before cooking) and 2.93-3.15%
lower than those of control patty. Calorie of control was
183.64Cal/100g but CBPSM had calorie of 158.83Cal/100g and
170.96Cal/100g in case of FBPSM. 15% of total fat and 13% of
calorie were reduced in both cooked samples compared with
control. Protein digestibility(in vitro) of uncooked BPSM was
similar to 84% that of control. No differences were found in
cooked BPSM during cold(-22T) storage period(day 15). But
control patty were decreased in 3-5% after storage days of 30
and 60 but a notable change of protein digestibility found in
BPSM during cold storage. WHC of control patty decresed
continuously as cold storage period went up. But BPSM was
highly correlated with protein digestibility during cold storage.
Results suggest that giant snail meats could be incorporated
into formulations to produce acceptable reduced fat-beef
patties and those meats were effective in prevention of

protein denaturation and WHC drop during cold storage.
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Table 1 . Mixture ratio of ten formulations®.

Beef patty containing giant snail meat

Formulation Beef patty containing Beef patty containing Total
Number” boiled snail freeze—dried snail (g)

BS* Beef  0J° FsS® Beef  0OJ°

(x1) (x2) (x'1) (x'2)
1 0 54 6 0 54 6 60
) 0.61 53.39 6 0.73 53.27 6 60
3 3 b 6 L. 20 52.80 6 60
4 2.8'g 50.14 6 220 52.74 6 60
5 7.0 46.22 6 K. 58 §B.67 6 60
6 9 45 6 2.40 51.60 6 60
7 10.68 43.32 6 2.48 91.31P 6 60
8 12.27 41.78 6 3.45 50.55 6 60
9 15 o 6 3.60 50.40 6 60
10 15.11 38.89 6 3.97 50.03 6 60

'Experimental runs were performed in random order by
MINITAB(Minitab, 2000).

2All formulations contained 6g of onion, 0.6g of taste salt, 0.1g
of black pepper.

30J is Onion juice.

'BS : boiled snail meat.

°FS : freeze dried snail meat powder.



3. A A AH(Texture Profile Analysis)

g3 o] A7} pattyd FZEA S Texture Analyzer(TA-XT2i,
stable micro system, England)E A}&3 two bite
compression test® 53 ¥ Z A o o] w A& 7]7] A
=1 033 Zo(Table 2).

Texture analyzerg& Ab&3dto] €oJ A= force-time curve® 4
E] TPA(texture profile analysis) parameterE =A3lo, 7] 4 4
¢l 4 X (hardness), H # A (adhesiveness), A3 A (fracture-
ability), ¥ 3 A (springiness), oA (cohesiveness), 24
(gumminess)® A & Al (chewiness)9] EA A= Borne®&F 9l

w2} 2439 (Borne MC, 1978; Szezesniak AS, 1957). 60g9]

v

152 AE 10cmE A F3 patty= 200120C e 2 A 58



Table 2. Analytical conditions of texture profile analysis.

TA-XT2i! settings

Pre-test speed 3.0 mm/s
Test speed 1.0 mm/s
Post-test speed 3.0 mm/s
Distance 60.0% strain
Time 2.00 sec
Load cell 2 — il
Force 0.1kg
Temperature 40

"Texture Analyzer(Model TA-Xt2i, Stable Micro System,

England)

_‘IO_
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TE FEF G F S, 2001). B FE
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% (hardness), A ¥4 (chewiness), ZHHEAQl 7] & % (overall
acceptability)® 3o WA T oz AL Wy oz TR mA
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6.2.1. T-Aotr =k B4
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23Rk, Cysteine2 1-octanol, H20, 8.6M urea-EDTA
solution, NaBH4Z A 2o Y1 £33 100C FxolA 247+
=gk % 1M phosphate-0.2N HCl solution, acetone,
DTNB/2M Tris-HCl bufferE& H7}ste] 412nmelM FJEE =

A& ty. Tryptophan< Spies®t Chamber? W (Spies and

Chamber, 1948)c] wz} 19N H2S04E Y1 25T <hA o A

6.2.2. @A A3 &(In Vitro)

o 43§23 Satterlee &9 WH(Satterlee, 1977; 1979) =
F43 AOACH (AOAC, 1982)c 2 SAs . xamdazns
ANRC sodium caseinates A 315 oy, aisE a-
chymotrypsin(52units/mg solid, SIGMA), trypsin(17,600 BAEE
units/mg solid, SIGMA), % peptidase(102units/g solid,

SIGMA)E}a A2 E 1ImlE H7Fsteo 37CoA 1023 7h4&

ol
==

A7l F, Stretomyces griceus protease(4.5units/mg solid,
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1. EXAAA} (Texture Profile Analysis)
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Table 3. Textural profile attributes of beef patties with freeze—dried snail meat powder.

Treatment Hardness Fracturability = Adhesiveness  Springiness Cohesiveness Gumminess Chewiness
1 5614.29+722.96°  17.06+1.38 -2.91+£0.95"  0.83+£0.07°  0.78+0.03"  4242.21£625.24" 3964.97+468.31°
2 5498.62+1001.17*  17.44+0.78 -3.41+1.32°  0.76+0.02" 0.62+0.04”  3438.76+691.84" 2610.77+489.14"
3 5550.47+1384.17*  19.29+1.79 -6.95+1.84"  0.76+0.03 0.65+£0.04"  3441.58+868.19" 2623.08+642.39"
4 4102.174£979.53"  18.57+2.22 5 SrhAen b 177 TOl03) 0.62+0.03"  2423.19+701.02° 1866.69+£538.23°
5 4015.62+517.61°  19.74+2.03 -6.54£2.10°  0.72£0.05"°  0.61+0.04*  2214.69+721.21° 1809.82+348.43°
6 3301.80+739.97°  19.14+2.01 -7.24+[014° 0o 38 0.64+0.07°  2081.68+337.90° 1548.86+221.29°
7 4450.331£738.74"  20.05+1.97 -4,05+£1.08°  0.75+0.04°  0.57+0.05"°  2420.42+497.20° 2033.32+336.52°
8 3703.14£587.01"  18.86%= 1.50  -6.53+2.71>  0.75+0.05"  0.48+ 0.03°  1766.86+£304.84° 1505.54+183.45°
9 3858.76+£516.80"  19.72+1.45 -3.03£0.97*  0.75£0.05"  0.54% 0.03°  2095.01+254.79° 1576.86+226.27°
10 3652.16+381.05"  18.37+3.56 -4.174£2.65"  0.72+£0.04>  0.58+0.11b°  2000.28+392.85° 1654.95+181.43°

YAl values are mean+SD(n=5)

2)
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a7 Means with different superscripts in the same row are significantly different(p<0.05)



Table 4. Textural profile attributes of beef patties with boiled and chopped snail meat.

Treatment Hardness Fracturability = Adhesiveness  Springiness  Cohesiveness Gumminess Chewiness
1 5614.29+722.96™  17.06+1.38°  -2.91+£0.95° 0.83+£0.07  0.78+0.03° 4242.21+625.24"  3964.97+468.31%
2 8121.73£638.93"  18.62+0.77"°  -0.77+2.07"  0.88+0.07°  0.72+0.02°  5367.03£642.27™"  4750.56+870.15°
3 5802.06+£966.89"¢  20.62+2.02°"  -3.08+0.86°  0.80£0.06™  0.73+0.03* = 5910.47+1582.35%  4922.42+2039.70°
4 4216.19+982.43"  20.00+0.83%¢ -13.49%2.17°  0.724£0.05° - 0.66+0.05" 2996.03+506.71° 2037.68+648.07°
5 7060.18+£1239.87°"  19.32+1.40"¢  -6.09+0.82%  0.78+0.07"  0.71+0.05°  5722.80£1905.64% 4561.24+1976.64%
6 6681.02+£877.67°°  20.20£1.06°° -7.98+0.96° 0.78£0.04”  0.63+0.02"°  4806.88+897.02"¢  3776.71+£852.64"
7 4653.29+857.08°  18.17+£1.73" -14.52+1.77° 0.76£0.03" 0.68+0.03“ 3146.84+527.88" 2381.38+426.58"
8 6970.57+1307.33%"  20.75+0.56%" -21.29£1.38* 0.79£0.02"™ . 0.58+0.05 4057.88+867.48  3187.13£640.96™
9 4702.024195.91°°  22.25+1.24" -17.72+2.29" 0.76£0.03"  0.62+0.04™ 2906.68+260.38" 2212.284227.26°
10 4343.93+738.22"°  21.29+1.07°  -20.19+2.28° 0.77+0.06™  0.62+0.04™ 3122.45+503.60° 2099.22+511.46°

DAl values are mean+SD(n=5)

22D Means with different superscripts in the

same row are sifnificantly different(p<0.05)

Table 5. Correlations between texture profiles of boiled and chopped snail meat—-beef patty.

_20_



Hardness Fracturability Adhesiveness Springiness Cohesiveness Gumminess
Fracturabilit -0.110
racturability (0.449)
0.425 -0.488
Adhesi
CSIVERESS (0.002) (0.000)
Sorineiness 0.528 -0.198 0.440
pring (0.000) (0.168) (0.001)
Cohesiveness 0.076 -0.586 0.741 W54
v (0.598 (0.000) (0.000) (0.076)
Cumminess 0.650 -0/046 0.615 0.518 0.280
(0.000) (0.750) (0.000) (0.000) (0.049)
Chewiness 0.643 -0.123 0.633 0.674 0.349 0.942
v (0.000) (0.395) (0.000) (0.000) (0.013 (0.000)

Table 6. Correlations between texture profiles of freeze dried snail meat powder—beef patty.

_2‘]_



Hardness  Fracturability = Adhesiveness Springiness Cohesiveness Gumminess
-0.175
Fracturabilit
racturability (0.223)
0.145 -0.450
Adhesi
CSIVERESS 0313 (0.731)
Sorineiness 0.351 -0.043 0.240
pring (0.012) (0.767) (0.093)
Cohesiveness 0.270 -0.338 0.107 0.424
(0.058 (0.016) (0.461) (0.002)
Cumminess 0.886 -0.267 0.202 0.505 0.605
(0.000) (0.061) (0.160) (0.000) (0.000)
Chewiness 0.825 -0.295 0.245 0.499 0.641 0.910
(0.000) (0.038) (0.086) (0.000) (0.000) (0.000)
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Figure 1. Cooking yield of freeze dried snail meat powder— beef patties. Figure 2. Cooking yield of boiled and chopped snail-beef patties

97D Means with different superscripts in the same row are significantly different(p<0.05).
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Reduction rate in diameter Reduction rate in diameter

5 6 ‘7 ' 5 6 7
Treatments g . y N/ Trealments

I e —E—my 3"”
Figure 3. Reduction rate in diameter of boiled and choagggi-};‘ ;E'jilguitgi_-%yli’:éduction rate in diameter of freeze dried snail meat

snail-beef patties Ebwder—beef patties.

97D Means with different superscripts in the same row are significantly different(p<0.05).
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Table 7. Sensory score of boiled and chopped snail meat—beef patties

in sensory attributes test.

Color Odor Flavor Hardness Juiciness Chewiness

1 6.00£0.53  5.07£0.88" 3.60+ 7.27+ 3.67+ 7.13+
0.63" 0.80° 0.62° 0.64'

2 6.53+0.83  5.87+0.74" 5.87+ 5.47+ 6.27+ 6.00+
0.74" 0.83"¢ 0.59°% 0.76°

3 6.67£0.98  6.53+0.52° 6.27+ 5.40+ 5.73+ 5.53+
0.59"¢ 0.99¢ 0.88" 0.64"°

4 6.67£0.98  6.40+0.74" 6.07+ 5.87+ 6.20+ 5.87+
0.70" 0.83¢ 0.77°% 0.83°

5  6.67+0.82  6.73+0.80° 6.73+ 5.47+ 5.33+ 6.07+
& 0% 0.52°¢ 0.90" 0.70°

6  6.67£0.90  6.67+0.72° 6.87+ 5.67+ 6.33+ 5.93+
0.74° .78, 0.90°% 0.59%

7 6.60+0.83 = 6.40+0.74™ 6,13+ 5.20+ 6.07+ 5.33+
0.74" 0.86" A 7% 0.82"¢

8  6.80+0.86  7.00+0.76° 6.73+ 447+ 5.87+ 4.53+
ORUR° 0.92° 0.74° 0.99*

9  6.80+0.77  6.93+0.46° 7.00+ 5.00+ 6.60+ 5.07+
0.85° 0.76%° 0.83° 0.88%

10 7.00£0.71  6.85+0.69° 6.08+ 5.08+ 5.92+ 5.23+
0.76" 0.86% 0.64°% 0.83"

11 6.87+0.74  6.73%0.80° 6.53+ 5.60+ 6.40+ 6.00+
0.74°% 0.51°¢ 0.51% 0.76°

¥7¢) Means with different superscripts in the same row are significantly

different(p<0.05).

Treatment 1 : control , Treatment 2-11 : boiled snail-beef patties

x!: boiled snail meat x°: beef
2: x' 0.61g, x* 53.39g

1: x' Og, x2 b4g

4: x' 3.86¢g, x* 50.14¢

5: x' 7.78g, x° 46.22g

_29_

3: x' 3g, x° 5lg
6: x' 9g, x° 45¢g
7: x' 10.68g, x* 43.32g 8:x' 12.27g, x* 41.73g 9: x' 15g, x* 39¢g
10: x' 15.11g, x* 38.89g 11: x' 9g, x* 45g
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Figure 5. Sensory score of boiled and chopped snail meat-
beef patties in sensory attributes test.
a)7¢) Means with different superscripts in the same row are
significantly different(p<0.05).
x': boiled snail meat x*: beef
1: x' Og, x” 54¢g 2: x' 0.61g, x” 53.39g  3: x' 3g, x* 5lg
4: x' 3.86g, x* 50.14g  5: x' 7.78g, x* 46.22g  6: x' 9g, x” 45¢g
7: x' 10.68g, x” 43.32g 8: x' 12.27g, x” 41.73g 9: x' 15g, x° 39g¢

10: x' 15.11g, x* 38.89¢g 11: x' 9g, x° 45¢



Chewiness

9.00
8.00
7.00
6.00
5.00

Sensory score

4.00

3.00

Treatments

Hardness
9.00
8.00
7.00
6.00
5.00
400
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Sensory score

Tre atm,eﬂ"f;"

Figure 6. Sensory score of boiled and chopped snail meat-
beef patties in sensory attributes test.

a)7¢) Means with different superscripts in the same row are
significantly different(p<0.05).

x': boiled snail meat x*: beef

1: x' Og, x” 54¢g 2: x' 0.61g, x” 53.39g  3: x' 3g, x* 5lg
4: x' 3.86g, x* 50.14g  5: x' 7.78g, x* 46.22g  6: x' 9g, x” 45¢g
7: x' 10.68g, x” 43.32g 8: x' 12.27g, x” 41.73g 9: x' 15g, x° 39g¢

10: x' 15.11g, x* 38.89¢g 11: x' 9g, x° 45¢
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Table 8. Correlations between sensory attributes and texture

profiles of boiled and chopped snail meat—-beef patties.

Sensory attributes

Texture profiles

Juiciness Hardness Chewiness

0.921 0.919 0.936
Hardness

(0.000) (0.000) (0.000)

0.986 0.960 0.963
Fracturability

(0.000) (0.000) (0.000

-0.806 -0.681 -0.672
Adhesiveness

(0.000) (0.000) (0.000)

0.969 0.980 0.984
Springiness

(0.000) (0.000) (0.000)

0.952 0.990 0.993
Cohesiveness

(0.000) (0.000) (0.000)

0.868 0.892 0.908
Gumminess

(0.000) (0.000) (0.000)

0.789 0.841 0.855
Chewiness

(0.000) (0.000) (0.000)
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Table 9. Sensory score of freeze dried snail meat powder—beef patties
in sensory attributes test.
27 Means with different superscripts in the same row are significantly

Color Odor Flavor Hardness Juiciness Chewiness

1 6.00£0.53  5.07+0.88" 3.60+ 7.27+ 3.67+ 7.13+
0.63" 0.80° 0.62° 0.64'

2 6.13+0.74 5.60+0.51™ 6.20+ 6.20+ 4.73+ 6.20+
0.68% 0.86° 0.88" 0.77°

3 6.20+0.56 6.07+£0.59°% 6.20+ 5.13+ 6.00+ 5.60+
0.68™ 0.74 0.76%" 0.91"¢

4 6.20+0.68 5.93+£0.59™% 6.13+ 5.00+ 5.47+ 4.73+
0.74" 0.76*° 0.83% 0.88°

5 5.87+0.74 5.87+0.83" oo 3 & 4,67+ 6.07+ 4.93+
0.96" 6:82°° 0.59° 0.88%

6  6.07+£0.80 6.4040.63% 6.00+ 5.20+ 6.20% 5.73+
0.85™ 0.86" 0.68°" 0.96%

7 6.33%0.49  6.27+0.70%" 5.87+ 4,73+ 6.33+ 5.13+
ONE 0.88*° 0.90° 0.92%¢

8  5.80+0.68  6.40+0.63% 6.40+ 4.40+ 5.33+ 4.87+
0.63° 0.63 0.82° 0.83"

9  6.33+0.62  6.60+0.63' 6.00+ 4.73% 5.60+ 5.20+
0.93" 0.88*° 0.63° 0.68*°

10 5.93+£0.70  5.47+0.83™ 6.00+ 4.93+ 5.40+ 5.13+
0.85" 0.80*° 0.83° 0.92%¢

11 5.60+£0.91 6.47£0.74° 6.00+ 5.40+ 6.13+ 5.93+
0.76™ 0.91° 0.64°" 0.88°

different(p<0.05).

x!: freeze dried snail powder x% beef

1: x' 0g, x* 54g 2: x' 0.73g, x* 53.27g  3:x' 1.2g, x* 52.8g
4:x'1.26, x* 52.74g  5: x' 2.33g, x* 51.67g 6: x' 2.4g, x* 51.6¢
7: x' 2.48g, x* 51.52¢ 8: x' 3.45g, x* 50.55g  9: x' 3.6g, x* 50.4g
10: x' 3.97g, x* 50.03g 11: x' 2.4g, x* 51.6g
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Figure 7. Sensory score of freeze dried snail meat powder-
beef patties in sensory attributes test.

a)7¢) Means with different superscripts in the same row are
significantly different(p<0.05).

x': freeze dried snail powder x?%: beef

1: x' Og, x* 54¢g 2: x' 0.73g, x* 53.27¢g 3: x' 1.2g, x” 52.8¢
4: x' 1.26, x* 52.74g 5: x' 2.33g, x> 51.67g 6: x' 2.4g, x* 51.6g
7: x' 2.48g, x* 51.52¢g 8: x' 3.45g, x” 50.55g 9: x' 3.6g, x” 50.4¢g

10: x' 3.97g, x* 50.03g 11: x' 2.4g, x* 51.6¢g
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Figure 8. Sensory score of freeze dried snail meat powder-
beef patties in sensory attributes test.

a)7¢) Means with different superscripts in the same row are
significantly different(p<0.05).

x': freeze dried snail powder x?%: beef

1: x' Og, x* 54¢g 2: x' 0.73g, x* 53.27¢  3: x' 1.2g, x* 52.8¢
4: x' 1.26, x* 52.74g 5: x' 2.33g, x> 51.67g 6: x' 2.4g, x” 51.6g
7: x' 2.48g, x* 51.52g 8: x' 3.45g, x* 50.55g 9: x' 3.6g, x” 50.4¢

10: x' 3.97g, x* 50.03g 11: x' 2.4g, x* 51.6¢g



Table 10. Correlations between sensory attributes and texture

profiles of freeze dried snail meat powder—beef patties.

Sensory attributes
Texture profiles

Juiciness Hardness Chewiness

0.882 0.963 0.958
Hardness

(0.000) (0.000) (0.000)

0.996 0.951 0.966
Fracturability

(0.000) (0.000) (0.000)

-0.956 -0.875 -0.891
Adhesiveness

(0.000) (0.000) (0.000)

0.965 0.978 0.985
Springiness

(0.000) (0.000) (0.000)

0.941 0.990 0.991
Cohesiveness

(0.000) (0.000) (0.000)

0.795 0.948 0.934
Gumminess

(0.000) (0.000) (0.000)

0.757 0.937 0.918
Chewiness

(0.000) (0.000) (0.000)
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Table 11.

—-beef patties in sensory attributes test.

Sensory score of boiled and chopped snail meat

Hardness Juiciness Chewiness Overall taste
Acceptability Acceptability Acceptability Acceptability

1 4.9340.88? 4.13+0.99° 5.07+0.88? 4.73+0.70°
2 6.33+£0.72"¢¢ 6.67+0.90° 6.20+0.77°¢ 6.20£0.77°¢
3 6.20+0.68"¢ 6.33+0.98° 6.73+0.80"¢ 6.47+0.83P¢¢
4 6.47+0.92Pcde 6.73+0.70° 6.87+0.83°¢ 6.80+0.949%
5 6.73+0.80¢% 6.33£0.72° 6.73+0.59"¢ 6.73+0.59%
6 6.67+0.720¢cde Gl A (), 3BT 6.07+0.70° 6.60+0.74"
7 6.67+0.72P¢cde 6.20+0.56° 6.20+0.94°¢ 6.67+0.72¢%
8 6.93+0.70¢% 6.53+0.74° BA4T7+0.74°¢ 7.07+£0.70°¢
9 7.00£0.85° 6.40+0.91° 6.33+0.98"¢ 6.80+0.77%
10 6.08+0.64° 6.23+0.93° 6.31+0.63°° 6.15+0.69°
11 6.47+0.83° 6.47%0.52° 6.33+0.82"° 6.73+0.59%

a)7¢) Means with different superscripts in the same row are

significantly different(p<0.05).

x!: boiled snail meat x°: beef

1: x' Og, x? bdg

4: x' 3.86¢g, x> 50.14¢g

2: x' 0.61g, x* 53.39¢

5: x' 7.78g, x° 46.22¢g

3: x!' 3g, x? 5lg

6: x' 9g, x? 45g

7: x' 10.68g, x% 43.32g 8: x' 12.27¢, x> 41.73¢ 9: x' 15g, x® 39¢g

10: x' 15.11g, x* 38.89¢g 11: x' 9g, x° 45¢
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Figure 13. Sensoll‘%'r _\§_cdfr_e of boiled énd chopped snail meat-
beef patties in sens01.:;7_-"'?a‘t-tlrilt_)y.‘ge_s_-_‘c_e\_'s'tf.--'-""jf.‘.

a)7¢) Means with different superscripts in the same row are
significantly different(p<0.05).

x't boiled snail meat  x“: beef

1: x' 0g, x* 54g 2: x'0.61g, x* 53.39¢ 3: x' 3g, x* 5lg

4: x' 3.86g, x> 50.14g 5: x' 7.78g, x* 46.22g  6: x' 9g, x° 45¢

7: x' 10.68g, x° 43.32g 8: x' 12.27¢, x> 41.73¢ 9: x' 15g, x° 39g

10: x' 15.11g, x* 38.89¢g 11: x' 9g, x° 45¢
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Figure 14. Sensory scor;"6‘f7_56iféd_é)f_1£:<l:hopped snail meat-
beef patties in sensory attributes test.

a)7¢) Means with different superscripts in the same row are
significantly different(p<0.05).

x't boiled snail meat x*: beef

1: x' Og, x” 54g 2: x' 0.61g, x” 53.39g 3: x' 3g, x* 5lg

4: x' 3.86g, x* 50.14g  5: x' 7.78g, x* 46.22g  6: x' 9g, x” 45g

7: x' 10.68g, x* 43.32g 8: x' 12.27g, x* 41.73g 9: x' 15g, x* 39g

10: x' 15.11g, x* 38.89¢g 11: x' 9g, x° 45¢

_51_



H2 T FAAZXS @0l EF AU} patty

r.l

EAAMEA Vex, AE Ve, A Jes=E, dAAD 8
of 3 A AH}E Table 123 Figure 15, 16°] Y e ST,

FA4 71EE dg &4 234 fxzTAYT DY AT
4.130.% @¥ols  H7F patty(HHT 2-11D9 #HsHFU
5.53~6.73H 1t} oA ow v S BT AT 2-11 Alo]

Oﬂ*‘\f Tr/]ﬂo X]'O] ]‘ 3}1\2}19-14’ = %@rt HAME]’

AE ABE s B4 A dETHITE DY BE P
19302 @Wol% A7 patty(HIT 2-1D9  #FHF

5.73~6.873 Feo|Ad AolE B AT Yol HIlFol @
T ol wotxlort Srleo] MR B2 .48g0]d o W=
e

d5A5st ol Age Bl

o
o,
i

to
ol

AP 715=0 dig &4 234 dz+ A+ DO 57t
5.07= AT 2(5.67)%F w2 Aol7t flew @l HIL
patty(H &7 3-11)°] # 5 F(6.07~6.93)EH T} FoAo=m v
2 B3l AT 3-11 Atolel= #oAd Aoz Ao

% %ﬁrt H}\/\}\T;}

AAAJ gro] gk £4 A3} dxFHeT Do #sHdsEe
47302  EHolF  H7F patty(HHF  2-1D° HAeAHF
(5.60~7.27)HE T} fFofHo=z e S Hlom H 4+ 2-114)
ol = oA Aol7b Aoy F W= AT

_52_



Table 12. Sensory score of freeze dried snail meat powder

—-beef patties in sensory attributes test.

Hardness Juiciness Chewiness Overall taste
Acceptability Acceptability Acceptability Acceptability

1 4.93+0.88° 4.13+0.99° 5.07+0.88? 4.73+0.70°
2 5.73+0.96° 5.53+0.83° 5.67+0.98%° 5.67+0.62°
3 6.33+0.90"¢ 6.07£0.80"¢ 6.47+0.92¢¢ 6.274+0.80°
4 6.87+0.74¢ 6.73+0.80¢ 6.73+0.88¢¢ 7.27+0.80¢
5 6.33+0.98"¢¢ 6.47+0.64°¢ 6.07+0.70°¢ 5.60+0.63°
6 6.47+0.92¢¢ 6:47+0.64°¢ 6.67+0.98°4 6.73+0.88°¢¢
7 6.07£0.80*" 5.3 Q8 308 BRe 710 882% 6.40+0.74°¢
8 5.93£0.80" 6.20+0.94°¢ 6.73+0.70° 6.67+0.72¢
9 6.53+0.92¢¢ 6.0 0.70°° 6.53+0.74°¢ 6.53+0.64°¢
10 5.87£0.99*" 6.20+0.68¢¢ 6.13+0.99°¢ 6.474+0.74°¢
11 6.87+0.64° 6.47 +0-74° 6.93+0.59¢ 6.53+0.83°¢

a)=d) Means with different superscripts in the same row are

significantly different(p<0.05).

x!': freeze dried snail powder

x%: beef

1: x!' 0g, x* 54g 2: x' 0.73g, x* 53.27¢ 3: x' 1.2g, x* 52.8¢

4: x'1.26, x* 52.74g 5: x' 2.33g, x*51.67g 6: x' 2.4g, x* 51.6¢
7: x! 2.48g, x* 51.52g 8: x' 3.45g, x* 50.55g 9: x' 3.6g, x° 50.4¢g

10: x' 3.97¢g, x* 50.03g 11: x' 2.4g, x> 51.6¢
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Figure 15. Sensory scor;"s‘fnf_r'eéie__&i_‘ii;eﬁa snail meat powder-
beef patties in sensory attributes test.

a)-d) Means with different superscripts in the same row are
significantly different(p<0.05).

x': freeze dried snail powder x?%: beef

1: x' Og, x” 54g 2: x' 0.73g, x* 53.27g  3: x' 1.2g, x” 52.8¢
4:x' 1.26, x* 52.74g  5: x' 2.33g, x* 51.67g  6: x' 2.4g, x" 51.6¢
7: x' 2.48g, x* 51.52g 8! x' 3.45g, x* 50.55g 9: x' 3.6g, x” 50.4g

10: x' 3.97g, x* 50.03g 11: x' 2.4g, x* 51.6¢
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Figure 16. Sensory score of freeze dried snail meat powder-
beef patties in sensory attributes test.

a)-d) Means with different superscripts in the same row are
significantly different(p<0.05).

x': freeze dried snail powder x%: beef

1: x' Og, x* 54¢g 2: x' 0.73g, x* 53.27¢  3: x' 1.2g, x* 52.8¢
4: x' 1.26, x* 52.74g 5: x' 2.33g, x> 51.67g 6: x' 2.4g, x” 51.6g
7: x' 2.48g, x* 51.52g 8: x' 3.45g, x* 50.55g 9: x' 3.6g, x” 50.4¢

10: x' 3.97g, x* 50.03g 11: x' 2.4g, x> 51.6¢



W~
DO
r]I.
olo

4
=)
M
2

e 3T O @3 olF HIT patty

SAANAEE 73k, Udsd 3=, Add 7a=, dAHA

5 23 AS Figure 17, 18 o Yeudct.
d 71EEd fig AN v Zon EFE YA
ATk, a2 @Al HIbH|&o] 0.156(9g)d W M
49)7F =stem I ol Fd & HolAT.

olr

(6.

NIAY 713= dig AN e o 3gE B
stk a2 E3ole H7u & o] 0.15(9g)
A4(6.57)7F =kom 1 o]Fo = ol A},

e
2
N
-~
o
r o)
olr

15, x2 0 4a7])

<0
r 2|
olr
fat)
+
<
—
g
rlo
op
iv)
™
i)
o,
(o]

_56_



AAGQA Rel @ AAHEe e} gon EFE mPAS
oSt @ @l HrhuEol 0.1500YU W I w5

H(6.87)7F ko 2 o] fol= ol

y=—24.38z, +5.60z, + 45.12z. 2,

(y: F58F, x1: g2 = o E3fo] 5, x2: 417])

Us4d 7Eix=, Ax 7lzE, A4 Uls=, AAAFHA The
HES W2 33 AW ESHS(desirability function)& o] 83} ¢
4 A wrF¥EFE FAe FHAsksto HA O EHES
ol ed &2 EHFol= 0.1681, a7+ 0.8319 °olATt.
ol g WBHE -vF A oGS WEESol= 9.08g, durle

44.92¢g o] ¥t (Figure 19).



Juiciness acceptability

..-"f-d__-- H‘“x
= -,
,
N,
\K
= '(. ."-“
g P f.r’ \
0 _f Y\
w .._,l
i y
= ll,-"llll
i
=) !
a f
/
\f
!
!
Hel ."I
TR ."l
|
T T T T T
ooc 0Cs a0 0.15 020 025
Snail
Hardness acceptability
// . T
] 8
/ i
‘_z" \-._
TR
=] /
4]
2 s
E‘ Ly ] ra
g =
7]
5
o i
= /
IIIl'
g
.'If
I I I ] I I
S a0 =05 nin nis nan 025
Snail

Figure 17. Predictive models of boiled and chopped snail meat-

beef patties in sensory attributes.
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Figure 20. Predictive models of freeze dried snail meat powder
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Chewiness acceptability
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| - Freeze dried snail | | Beef
D Hi [0.04’351 [ 1.0 |

Cur 0.0454 | 0. 9546
0.39399 o 0.0 0.9265

Juiciness
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Maximum
v =6.5067

d =0.37667
Hardness
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Maximum
Yy =6. 5818
d =0.39544
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Maximum
Yy =6.64 33
d =0.41081
Overall taste
Maximum
v =B6.5754
d =0.39376

Figure 22. Response optimization curve for the sensory
attributes of freeze dried snail meat powder—beef patty

in panel acceptability test.
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Table 13. Sensory score of snail-beef patties in optimal level of ingredient from consumer acceptability.

Apperance Juiciness Hardness Chewiness Flavor Overall taste
6.14%£1.18 6.29+1.14 6.33E1.33 6.89+0.90"
CBPSM! 6.2540.90 6.3240.96
(6.49) (6.67) (6.56) (6.87)
6.10+£1.08 6.18%=1125 6.24+1.19 6.52+0.99
FBPSM? 6.3340.99 6.22+1.11
(6.51) (6.58) (6.64) (6.58)

() : Predictive sensory score
'Beef patty containing boiled and chopped snail meat.
“Beef patty containing freeze dried snail meat powder.

*Signigicant at p<0.05 respectively
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Table 14. Proximate composition of snail meat—-beef patty with optimum ingredient level from consumer
acceptability test?.

Sample Moisture Crude Protein Crude Fat Ash Calorie
(%) (%) (%) (%) (Cal/100g)
control raw 68.640.29 19('51.—?;2')26 7?2113i59()6)14 2%2%2)05
MO ooked se.ssz03y  ZTEE0OT | BOGLOZL 2062005 183.64
e oosan 9RO eemin 220
cooked 62.59£0.28 23{2;38')39 7'(1199%202')21 2?;?8)06 158.83
oo MR R
cooked 60.91£0.13 25{2;?;8')11 7'(6109%&)25 2%14_;2)10 170.96
()t dry base

UMean+S.D.(n=3)

YBeef patty containing boiled and chopped snail meat.

YBeef patty containing freeze dried snail meat powder.
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Table 15. Total amino acid profiles of snail meat- beef patty
with optimum ingredient level from acceptability test.

(g/16gN)

Amino acids Control Boiled snail patty Freeze dried snail patty

Aspartic acid 6.64 7.56 7.06
Threonine 3.78 3.95 3.63
Serine 3.15 3.10 2.85
Glutamic acid 16.54 16.87 15.84
Proline 5.70 5al’C) 5.30
Glycine 6. 35 5.78 5.97
Alanine b % 5.48 5.30
Valine 7.05 6.50 6.24
Isoleucine 4.61 5.14 5.11
Leucine 8.01 6.76 7.22
Tyrosine 3.35 3.10 2.93
Phenylalanine 4.02 4.04 3.74
Histidine 3.56 3.31 3.32
Lysine 8.53 7.18 8.27
Arginine 6.28 5.78 6.28
Methionine 3.43 3.27 3.28
Cystein 0.81 1.44 1.52
Tryptophan 1.46 0.98 1.17
Ammonia 2.31 2.18 2.21
Sum 101.80 97.54 97.23
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Table 16. Protein digestibility(in vitro) of snail meat-beef patties with

optimum ingredient level from acceptability test D,

Storage Patties
Sample
in day Control CBPSM? FBPSM®
0 83.85+0.472 84.70+0.29° 84.19+0.22
15 82.55+0.18" 84.41+0.22° 84.25+0.13
Raw
30 81.88+0.18° 83.57+0.29" 84.13+0.18
60 79.39+0.52¢ 83.40+0.22P 84.02+0.43
86.39+0.45° 85.10+0.28% 86.05+0.39%
0 (C-PER 2.50) (C-PER 2.16) (C-PER 2.61)
(DC-PER2.67) (DC-PER 2.15)  (DC-PER2.67)
Cooked
15 86.28+0.432 85.37+0.13° 86.79+0.13%
30 82.61+0.28" 86.01+0.13° 86.11+0.50¢
60 81.26+0.28° 84.99+0.22° 85.49+0.34%

UMeans of four replicates.

PBeef patty containing boiled and chopped snail meat.

YBeef patty containing freeze dried snail meat powder.

979 Means with different superscripts in the same row are significantly

different(p<0.05).
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Table 17. Water Holding Capacity(%) of snail meat—beef patties

with optimum ingredient level from acceptability test.

Patties

Storage

in day

Control CBPSMY FBPSM?

0 75A5+0.32% 484 ED-312 89.60+0.332
15 74.97+0.24% & 77.1180.292 87.70+0.37"
30 72.9%40. 20> 77T =0.19° 87.31+0.37"
60 72.16+£0.40°  76.47+0.32° 87.13+0.26"

UBeef patty containing boiled and chopped snail meat.
YBeef patty containing freeze dried snail meat powder.
a)=¢) Means with different superscripts in the same row are

significantly different(p<0.05).

77



[e) A‘ﬂ
S

R

<

S 7t Al
sl

1

s

w2t -2y e
1 F°| patty§
olth. 28y FFol

%9 of

&l
Al ell

3} =
ot

=
T

Al ZF

Al
&

V. e &1 &

fast-food A M|

SRR

o ]

%
o7

2R

44987 drku

A5

3

o)

chondroitin sulfate 2

T,
it §

A ol A

o

Y
o

il
=
jod
v
Tor

il

wK

i)
s

ol i pattyd Y&

=

o)

3} of

_(H

H 7]

[e)
=

|

;OO

O

E

el g

=]
-

)

=K

i
g

o
N

e

P

o}

B!
B
—_—
fife)
ot
<N
el
blo

iz, 5

e ol F(vdF), X2

AL O
0
7} patty; X'1:

3|

%
=4

)

7} pattyd] FAAEQ
g o] &

J
=3
=

%
=4

7} patty; X1:
%

[e)

"I_‘l"

3|
Ak
<

%
=4

d

[e)

& Y o]
=
=z

=t
3 °]

al

zal

1.

o
A

1 3} o

TH

78



H] nl 5} o

g Aol A ol 27 o

Eis

7 2]

o
=

EEN R

;OL
xr

gl 3

Apel o

Hrh

1
s

o =+ patty<}

el
TH
¢+

i
iz
off

B

=3
=

01}

5

-
e

% FH7F pattye

2y 2ol

—_
fife)

ojm

o] Wt}

7} patty® =

=
=

3 o] %

AzxdE &

&

7}

=]
-

g ol 5

o

ﬂmo

A
ofn

of
S|
!
ﬂo

-

NI
=y

d
&+

TH

TH

4!

Nfo

7}

3

Hlo
N

TH

%

B
22
olo
=

%

7}

=]
-

Yol &

—_
fite]

ojo

%

9.08g+ 4] a1 7] 44.92g 9]

[e]
E=1

EREE

1
s

patty

2.45g+ 4] 117] 51.55g o] ¢l t}.

1=
iy

o A7} patty =

=]
RN

et

79



4. 715 % A 23 E v BNt AAE Elo] K (4
FoOx g, 2 F 4 Axd dHols THH

patty ¢ AHFA 2 7] & = (overall taste acceptability)el] o3k 3

= &2 5 EHols H7F patty 7F 6.89£0.90, &S ¥

—_

=7A Ax3 dyo]ls Bd HU} patty 7F 6.52+0.99 2 £ A 2

o] (p<0.05)8 WA, ° %e Z ZA 6.87, 6.58 o A
gelm Eo' ol ge B, Gyold W A 2L A
A4} ge dozel N§g YHo|E o §F GFF HE

AL 7tsAd= A&+ 3

5. A9 EPn &R Axd @B olf H7F pattyd oA
(Az2FH)S vz pattyoll B & cookingfdlE 1.64-3.8%,
cookingF ol & 0.24-2.34%= Yokl AWz FH)ET O
% patty®E.th 2.63-3.73%(cooking®l), 3.71-4.85%(cooking%F )=
gol ¥ o, =+ pattye 183.64Cal/100geola EH oS 7}t
patty+ 158.83-170.96Cal/100g2 2 Yol S H7l Fo=2H

adF pattye] BEAAS A4 & 5 A 47w

6. ¥&AZ(-22T) 717+(0,15,30,60¢) ¥H =gA¥ $= & o

WA ssg A zHdel 0dM fET
%

1o,
AV
=
i
o
o b
o
rlo

83.85%0°] ) o™ A A7 7Fo] Aol AL

X
[
2

% A7t patty: AFAE §o
WA gtk 29 Fo AT wWd A%HE £ 0

A4 71grel Aol A5 % 59714 kshfol i,
sAR ol s A7t patyel AFEe o Prde e

FAT Fo]AQl Aol AT, o2 We A T wuld W

80



AL O
i1

2.5,

A, HE+9 C-PERE

PN
T

1

Il
=

o
o
ujp

,_Ir.”
od

=0

jpuze)

ot

7} patty+= 2.16,

=]
-

gy ol &

92

=7 2.67,

2612 YE%om DC-PER&

1
s

7} patty

k!

7} pattyZ} 2.15,

5 A

3 °]

patty7} 2.67%2 2

=3
=

—

==
)

el
oo
X
TH

B
B
olo

G

o
o}

Gt
=8

ﬂ&u
el
A
TR

_wvt

7} patty® 4

=]
-

AAE Dol H

N

SEE N

I}
==

H]

2] 171 9]

"
=

e
!
<
o
o)
o
B

I

6

el
Plo

Hin

v
o

Hin

7h

S 29

5L
=3

A 2 & pattyAl

A B

2
B

o

L
00

ﬂ”

jpuze)

JJo

2

81



A.O0.A.C.(1982) : Calculated protein efficiency ratio(C-PER and

DC-PER). Official first action. J. AOAC., 65, 496.

A.0.A.C.(1975) : Official Methods of Analysis, 12th ed.,

Association of Official Analytical Chemists, Washington, D.C.

Berry, B.W.(1992) : Low fat level, high temperature cooking

and degree of doneness affect sensory, chemical and physical

properties of beef patties. J. Foof Sci., 59(1):10-14, 19.

Borne, MC.(1978) : Textual profile analysis. Food Tech 32, 60

Cross, H.R., Berry, B. W., and Wells, L.H.(1980) : Effect of fat

level and source on the chemical, sensory and cooking

properties of ground beef patties. J. Food SCi., 45:791

Delicook : www. Delicook.co.kr

FAO.(1982) : Food Composition Tables for the Near East, FAO

82



Food and Nutrition Paper No. 26, FAO, Rome, 82.

Felker, D.J. and Waines, W.B.(1987) : Colorimteric screening
assay for cysteine in legume seed meals. Analytical

Biochemistry, 87, 641.

Hoelscher, L.M., Savel, J.W., Harris, J.M., Crows, H.R., and
Rhee, K.S.(1987) : Effect of initial fat level and cooking

method on cholesterol content and caloric value of ground

beef patties. J. Food Sci., 52:8833-885.

Jewell, D.K., Kendrick, J.G. and Satterlee, L.D.(1980) : The
DC-PER assay : A method for predicting quality solely from

amino acid compositional data. Nutr. Reports Int., 21, 251.

Kim MW, Ahn MS, Lim YH.(2005) : Quality characteristics of
chicken patties with added mulberry leaves powder. Korean J.

Food Cookery Sci. 21: 459-465

Kim, SJ., Choi WS., Yon SG and Min YS.(2007) : Effect of

glucomannan on quality and shilf-life of low-fat Chicken

patty. Korea J. Food SCi. Tec. 39(1). pp 55~56

Keetan, J.T.(1983) : Effect of fat or sodium chloride or

phosphate level on the chemical sensory properties of pork

83



patties. J. Food Sci., 48:878-881.

Kruger, R. C, Henning, A. K.(1992) : J. Biological Chemistry.

267, 12149

Lee, M.K., Moon, J.H., and Ryu, H.S.(1994) : Nutrient
composition and protein quality of giant snail products. J.

Food Sci. Nutr., 23(3), 453~454

MaCain GR, Bluber TN, Craig HB, Steel RG.(1998) : Free
amino acids in ham muscle during successive aging periods

and their relation to flavor. J. Food Sci., 33: 142-146

Minitab User’s Guide #2.(2000) @ Data analysis and quality

tools. Minitab Inc.

Ryu, H.S. and Lee, K.H.(1985) : Effect of heat treatment on
the 1in vitro protein digestibility and trypsin indigestible
substrate contents in some seafoods. J. Korean Soc. Food

Nutr., 14, 1.

Ryu, H.S., Hwang, E.Y., Lee, J.H., and Cho, H.K.(1998) : A new

regression equation of pH drop procedure for measuring

protein digestibility. J. Food Sci. Nutr., 3(2), 180.

84



Satterlee. L.D., Kendrick, J.G., Jewell, D.K. and Brown,
W.D.(1981) : Estimating apparent protein digestibility from in
vitro assays. in "Protein Quality in Humans ; assessment and
in vitro estimation" , Bodwell. C.E., Adkins, J.S. and Hopkins,

D.T. (eds.), AVI Pub. Co., West Port, p. 316.

Satterlee, L.D., Kendrick, J.G. and Miller, G.A.(1977) : Rapid in

vitro protein quality. Food Tech., 31, 78.

Satterlee, L.D., Marshall, H.F. and Tennyson, J.M.(1979)

Measuring protein quality. J. A.O.C.S., 56, 103.

Scheffe H.(1958) : Experiments with mixtures. J Royal Stat

Soc B20, 344

Schubring, R., Meyer, C.(2002) : Quality factors of terrestrial
snail products as affected by the species. J. Food SCi., 62(8),

3148.

Spies, J,R. and Chamber, D.C.(1948) : Chemical determination
of tryptophan study of color forming relation of
tryptophan p-dimethylaminobenzaldehyde and sodium nitrate

in sulfuric acid solution. Anal Chem, 20, 30

Szczesniak AS.(1975) : General foods texture profilerevisited

85



ten years perspective. J Texture Stud 6, 5.

: Food chemistry p.390

Zapsalis, C. and Beck, R. A(1985)

p238-

A gl A g,

250

N

o

212.

. E=HA. p.179

(1992) :

)

<H
ﬂo

o]

sl

F X
H 1

1, Aok

(2001)

)
o}
o

1-0}\

v p.249

86



Aot Ay =

3

S = 71 7HA A4

=]

=

]

ol

__AD

o
{F
E

ruzel

wr
~n

—_—

<

N

o

34

FAERYY. ek

L= A

AR
o)
i

o

S oaedd BAEHU T

il ]

N
H

ol
oM
<M

ol
B

o

g ERlol A AR FA

2

o] F7] 74X

=
=

e A3

o
il

=gy,



	Ⅰ. 서론
	Ⅱ. 실험재료 및 방법
	1. 실험재료 및 시료의 제조
	1.1. 실험재료
	1.2. 달팽이육의 제조
	1.3. 달팽이육 첨가 쇠고기 Patty의 제조

	2. 혼합물 실험계획법(Mixture Design)과 반응표면 분석 (Response Surface Methodology)
	3. 물성검사(Texture Profile Analysis)
	4. 조리수율과 직경감소율
	4.1. 조리수율(Cooking Yield)
	4.2. 직경감소율(Reduction in Patty Diameter)

	5. 관능검사
	5.1. 관능적 특성
	5.2. 소비자 기호도

	6. 일반성분 분석과 품질평가
	6.1. 일반성분 분석
	6.2. 단백질의 품질평가
	6.2.1. 구성아미노산 분석
	6.2.2. 단백질 소화율(In Vitro)
	6.2.3. C-PER과 DC-PER

	6.3. 보수력 (Water Holding Capacity)

	7. 통계 분석방법

	Ⅲ. 실험 결과 및 고찰
	1. 물성검사 (Texture Profile Analysis)
	2. 조리수율과 직경감소율
	3. 관능 검사
	3.1. 관능적 특성
	3.2. 반응표면 분석

	4. 혼합비율 최적화를 위한 관능검사 결과
	4.1. 관능적 특성
	4.2. 반응표면 분석

	5. 소비자 기호도
	6. 최적 혼합비율의 달팽이육 첨가 Patty의 품질 평가
	6.1. 일반성분
	6.2. 단백질 품질 평가
	6.2.1. 구성 아미노산 조성
	6.2.2. 단백질품질(단백질 소화율, C-PER과 DC-PER)

	6.3. 달팽이육이 첨가된 beef patty의 보수력


	Ⅳ. 요약 및 결론
	Ⅴ. 참고 문헌
	감사의 글


