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Abstract

The purpose of this study was to determine the optimal mixing conditions of soybean oil and bread crumbs mixture for
pork patty. The experiment was designed according to the central composite design of response surface methodology. There
were ten experimental points, including two replicates for soybean oil and bread crumbs. The physicochemical and
mechanical analyses of each sample, including pH, cooking loss, thickness increase, moisture content, lightness, hardness,
adhesiveness, springiness, chewiness, and gumminess showed significant differences (p<0.05). The results of sensory evaluation
showed significant differences in tenderness, juiciness, and overall quality (p<0.05). The optimum formulation calculated
by numerical and graphical method was 13.61 g of soybean oil and 6.35 g of bread crumbs. The results obtained in this
study will be useful to the meat industry, which tends to decrease the saturated fatty acid content with a concomitant
enrichment in the unsaturated fatty acids content.
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Table 1. Experimental design for pork patties with soybean oil and bread crumbs by response surface design

Factors Pork Sugar Salt Black pepper
Sample No. -
Soybean oil (g) Bread crumbs (g) (2 (2 (8 (8
1 5.00 1.00
2 20.00 1.00
3 5.00 10.00
4 20.00 10.00
5 5.00 5.50
90.00 1.30 0.70 0.10
6 20.00 5.50
7 12.50 1.00
8 12.50 10.00
9 12.50 5.50
10 12.50 5.50
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Table 2. Physiochemical properties of pork patties with soybean oil bread crumbs

Responses
Sample  Soybean Bread - - - - - -
No. oil (g) crumbs (g) oH Moisture content Cooking loss ~ Diameter reduction Thickness increase

(%0) (%) (o) (%)
1 5.00 1.00 5.79+0.02 39.26+0.37 13.88+0.08 16.05+0.306 49.09+2.81
2 20.00 1.00 5.80+0.01 44.54+0.23 32.76+0.10 16.61+0.08 1.82+2.89
3 5.00 10.00 5.810.00 42.49+0.51 10.63+0.07 19.68+0.11 53.64£1.13
4 20.00 10.00 5.69+0.01 46.14+0.05 19.48+0.37 17.05+0.01 21.59+2.42
5 5.00 5.50 5.79+0.01 42.11+0.66 12.02+0.09 19.66+0.02 37.36+2.50
6 20.00 5.50 5.80+0.01 44.3940.75 25.08+0.07 15.35+0.03 2.64+2.37
7 12.50 1.00 5.69+0.02 42.6940.05 28.30+0.37 18.32+0.08 8.18+1.26
8 12.50 10.00 5.71£0.01 43.49+0.30 16.76+0.10 15.35+0.06 19.23+1.10
9 12.50 5.50 5.70+£0.01 41.5240.06 20.03+0.08 18.09+0.09 25.00+2.58
10 12.50 5.50 5.65£0.01 40.60+0.38 16.80+0.09 18.00+0.10 25.8242.30

Y Mean+S.D.
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5) AH=(Color value)

(L) 5531~65.519) M2 LT A E(a)k 3.65~
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B Zh2be) aglo] 5Y#HoR Js vl linear model
o] AR H Ut FEE p-valueZ} 0.02972 5% ool A F-9
Aol AR Eglon, R(AAAS) 32 063382 2Ho A
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7h o @2 FFE v|A= AR YEH e, dF &
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Tt 7R B4 7RIt AR AlrE) Park &
(2005)2 -Ao] H7HE 7HEA HE o Bt AEERE
AR ARt A4 Uebgthal §4¢len, Paneras &
Bloukas(1994)= =& "2 713t A A A7} olive oil, sun-
flower oil, soybean oil 52| A EA] X2 A3 AR} 3§
T7b =8tk AdollA A4 J7L diE e Bl 3
Fe F= Q00 E A8 2 A Aot fARHH

6) ZZ|ZH(Texture)

7 & (hardness)~= Table 4¢] UeRH uie} ZHo] 3.450.73~
6,291.579] WS Ul 2+ aQlo] wEAH-g5H= 2FI
modelo] AAEG oW, A9 p-valuer 0.03722 5% o]
F4E YEMG T, R(ZFAS) 32 073312 2o A
o] ARE LT, HAANE AME A3, thri WAl
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Aol Z7F4E AaTE AoR et A2deE
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A= HAR SAIEl AR AR sE of] vl W2

Table 3. Hunter color values of pork patties with soybean oil bread crumbs

Sample Soybean oil Bread crumbs Responses
No. (8 (8 L (lightness) a (redness) b (yellowness)
1 5.00 1.00 64.96+4.51 4.64+0.42 15.20+1.46
2 20.00 1.00 61.63+0.03 3.98+0.02 17.23+0.09
3 5.00 10.00 54.31+0.06 4.1940.04 18.19+0.15
4 20.00 10.00 55.01+£0.28 3.65+0.41 17.28+1.43
5 5.00 5.50 57.17+2.50 4.3240.39 17.494£2.00
6 20.00 5.50 58.57+£3.28 4.14+0.39 16.99+1.74
7 12.50 1.00 63.69+5.03 4.09+0.73 13.18+4.88
8 12.50 10.00 57.56+5.08 4.55+0.15 18.92+1.99
9 12.50 5.50 59.43+0.85 4.2240.54 17.35+1.63
10 12.50 5.50 65.5142.95 4.03+0.07 14.91+3.04

D Mean+S.D.



=8 UEhdtal Histe] 2
(o)
o

ot olAe B 424

AL IR H7hElo] Yol
gozn REd 9 7
BN ABAG

=%

Fo

d
o

ARE3EA7] TEelH, 2

ge] 2% Aolof 2§

kS ik webEh Choi 5(2009)2

Holge Ak AT

=4 AHe A7IE dizAol vis) 2 F=E vErd

e

ot T o
W

fo] AolH et @ A7stel AlxE

e AgT AE) 24T SAA Az A

S4B S

Vol. 27, No. 2(2014) i A7t E5 ¥E Az 23 H3H5 261
Table 4. Texture of pork patties with soybean oil and bread crumbs
Responses
Sample  Soybean Bread Hardn adhes Soringi Chowi G -
No. oil (@  crumbs (g) ardness esiveness pringiness ewiness umminess Cohesiveness
™) (g7s) (mm) (N>xmm) ™)
1 5.00 1.00 3,450.73+16.55 -0.57+0.02 0.8040.03 1,644.49+15.31  2,052.60+11.35 0.60+0.06
2 20.00 1.00 5,813.00+14.58 -1.13+0.02 0.8140.03 2,809.08+11.84  3,468.55+12.23 0.60+0.07
3 5.00 10.00 4,225.47+12.99 -0.20+0.03 0.78+0.02 2,062.43£14.42  2,641.89+12.47 0.63+0.16
4 20.00 10.00 3,559.97+12.19 -0.87+0.01 0.73+0.01 1,343.62+12.69  1,834.83+12.69 0.52+0.12
5 5.00 5.50 4,032.17+15.19 -0.47+0.01 0.81+0.04 2,198.07+17.76  2,707.77+17.76 0.67+0.07
6 20.00 5.50 5,347.73+16.66 -1.30+0.01 0.76+0.04 2,313.89+19.44  3,026.43+19.48 0.56+0.08
7 12.50 1.00 6,291.57+14.88 - 1.07+0.02 0.8340.01 3,164.04+13.20  3,797.07+13.20 0.62+0.09
8 12.50 10.00 4,318.80+17.30 -0.53+0.03 0.73+0.07 1,628.88+12.45 2,246.36+12.45 0.5240.01
9 12.50 5.50 4,887.70£13.20 - 1.40+0.01 0.77+0.03 2,106.68+12.30  2,701.82+12.36 0.5540.11
10 12.50 5.50 4,562.73+14.31 -0.73+0.01 0.754+0.02 1,927.00+14.78  2,576.03+14.71 0.56+0.07
" Mean#S.D.
o} Aoldt AW Ut shhe 2 4 4 Ak W) B2 adhesiveness) & - 020~

- 1.409] HHE YERH LI (Table 4), Z2H9] alo] 57
Ao g ¢S vX| = linear modelo] A E|l o, mdlo]
p-valuet= 0.01992 5% o} F-2]43& Uetfigich =37t
WrtR R B o 2 FFE FoH, WUkl 37t
TeE B2 FHadte A0 2 YEtH(Table 5). e <]
&2 4 (springiness)> H1FH A&7} o] AA" &, dHf9
FAR BopteEe AEE dFF J7F 5 diEHY 224

Table 5. Analysis of predicted model equation for physicochemical characteristics of pork patties with soybean oil and

bread crumbs

Response Model Mean+S.D. R? Y Fivalue Prob>F” Polynomial equation”
pH Quadratic 5.74+0.06 0.8358  4.07 0.0999  +5.69-0.017A - 0.012B - 0.033AB+).093A% - 2.143B?
Moiture content (%) Linear 42.72+2.02 0.7142 8.75 0.0125% +42.72 - 1.87A - 0.94B
Cooking loss (%) Linear 19.57+7.19 0.8776  25.08  0.0006*** +19.57+6.80A - 4.68B
Diameter reduction (%) Linear 17.47+1.64 0.6841 1.39 0.3104 +17.47 - 1.06A+0.10B
Thickness increase (%) Linear 244441799  0.8148 1540 0.0027** +24.44 - 19.01A+5.90B
L Linear 59.78+4.01 0.6338  6.06 0.0297* +59.78 = 0.20A —3.90B
a Linear 4.18+0.28 04627  3.01 0.1137 +4.18 - 0.23A - 0.053B
b Linear 16.67x1.72 04830 327 0.0994 +16.67+0.10A+1.46B
Hardness 2F1  4,648.99+936.68 0.7331 549 0.0372* +4,648.99+502.06A - 575.18B - 756.94AB
Adhesiveness Linear —0.83£0.39  0.6734  7.22 0.0199* -0.83 - 0.34A+0.20B
Springiness Linear 0.77+0.03 0.7281 9.37 0.0105* +0.78 = 0.015A - 0.033B
Chewiness 2F1  2,119.82£549.68 0.7542  6.14 0.0293* +2,119.82+93.60A - 430.45B - 470.85AB
Gumminess 2F1  2,705.34+604.86 0.7596  6.32 0.0275* 2,705.33+154.59A - 432.52B - 555.75AB
Cohesiveness 2F1 0.58+0.49 0.6805 426 0.0622 +0.58-0.037A - 0.025B - 0.028AB

D 0<R?<1, close to 1 indicates the regression line fits the model. D #p<0.05, **p<0.01, ***p<0.001. ¥ A: soybean oil, B: bread crumbs.
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Table 6. Sensory properties of pork patties with soybean oil and bread crumbs

Sample  Soybean oil Bread crumbs Responses
No. (® (& Color Flavor Juiciness Tenderness Overall quality
1 5.00 1.00 3.20+0.89 3.57£1.19 3.10+1.02 3.50+1.08 3.57+0.89
2 20.00 1.00 3.37+0.97 3.47+1.20 3.13£1.00 3.37+1.19 3.33£0.96
3 5.00 10.00 4.83£1.70 4.20+1.12 3.70+1.14 3.53+1.63 3.97+1.04
4 20.00 10.00 4.97+1.44 4.17+1.11 3.77+1.08 4.10<1.38 4.27+1.10
5 5.00 5.50 4.90+0.98 4.57+1.25 3.97+1.16 3.90+1.22 4.00+1.04
6 20.00 5.50 4.00<1.26 4.57+0.11 4.87<1.53 4.60<1.12 4.50+0.83
7 12.50 1.00 4.13£1.20 4.37+0.96 4.30+£1.32 3.97+1.61 4.23+1.23
8 12.50 10.00 4.37+0.89 4.77£1.25 4.33+£1.56 4.33+1.43 4.33+1.16
9 12.50 5.50 4.90+0.81 4.68+0.95 4.93+1.05 5.03+1.08 5.03+0.97
10 12.50 5.50 4.83+1.03 4.58+0.93 4.88+0.90 4.83+1.19 4.83+0.85
D MeantS.D.

Table 7. Analysis of predicted model equation for sensory properties of

pork patties with soybean oil and bread crumbs

Response Model Mean+S.D. RV F-value  Prob>F” Polynomial equation®
Color Linear 4.3540.66 0.5288 3.93 0.0718 +4.35 - 0.098A+0.58B
Flavor Quadratic 4.29+0.45 0.8498 453 0.0843 +4.82 - 0.022A+0.29B+0.018AB — 0.44A” - 0.44B>
Juiciness Quadratic ~ 4.09+0.68 0.8927 6.65 0.0451* +5.02+0.17A+0.21B+0.010AB -0.72A% - 0.82B
Tenderness Quadratic ~ 4.12+0.57 0.9628 20.69 0.0058** +4.89+0.19A+0.19B+0.17AB - 0.59A” - 0.69B”
Overall quality —Quadratic ~ 4.21+0.52 0.9094 8.03 0.0327* +4.88 —0.093A+0.24B+0.13AB - 0.57A” - 0.54B°

D 0<R®<]1, close to 1 indicates the regression line fits the model. 2 #p<0.05, **p<0.01. ¥ A: soybean oil, B: bread crumbs.
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Fig. 1. Perturbation plot and response surface plot for the effect of soybean oil (A) and bread crumbs (B) on sensory

properties of pork patty.
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