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Tablel Mixture composition in the sausage formulated with B-glucan (BG), Resistant Starch (RS) and
starch (ST) in a three component constrained D-optimal mixture design.

formulation

Resistant starch (RS)

Control -
1 2
2 2
3 3
4 3
5 2.25
6 2.5
7 2.25
8 3
9 2
10 2.75
11 2
12 2
13 2

B-glucan BG )

Starch (ST)

- 6

1 3

1 3

1 2

1 2
1.375 2375
1.75 1.75
2375 1.375

2 1

3 1
1.875 1.375

3 1

3 1

1 3
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2. Warner-Bratzler Shear Force Test
3. Kramer Test
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Table2 Correlation for the adjusted model to experimental data in D-optimal mixtures design for textural
parameters of fried sausages

Variable

M(RS) 42(BG) 43(ST) Aidz Aids Aok Aihohs

Hardness 148064* 1935* 4327 2802.94* 291080* 75849* 209941*

Gumminess 112868* 12.66* 3198* 204.79* 21357* 56832* 158545*
ocohesiveness 1048* 067* 077* -1926* -1926* 485* 1345*

Wamer-Bratzler shear force 837.16* 1537+ 2338* -164905* -1648.04* 40530%* 1356.84*

Kramer factor 207566 246.12* 291.73* 41042.79* 4137354 1031647* 3351249*
Resilience 56* 039* 049* 11.86* 1196* 329* 910*

* Significant at 0.05 level
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Table3 Correlation for the adjusted model to experimental data in D-optimal mixtures design for textural
parameters of fried sausages

Variable }Ll(RS) AZ(BG) /13(ST) /11/12 /11/13 /12), 3 /11),2/13
L* -1991.17* 34.93* 29.13* 4064.13* 4095.41%* -1056.21* -3249.38*
a* - - - - - - -
b* -16.96* 16.5% 18.31%* 72.96%* 70.36%* -35.99* -

* Significant at 0.05 level
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Table4 Comparison the texture of samples before and after of frying

Risflrlilsgf ¢ Resilience Gu(mfrriréldn)ess Gumminess Hardness(fried) Hardness RUN
0.47+0.01* 0.497+0.004 32.61+0.46" 29.017+0.00" 42.25+0.42°%  38.191+0.84% 1
0.49+0.01* 0.484+0.00" 31.61+0.46" 29.018+0.01* 42.75+0.41%  39.991+0.84" 2
0.43+0.00° 0.573+0.004* 27.005+0.55* 26.512+0.96" 34.43+0.00" 31.41+1.24% 3
0.441+0.00% 0.563+0.004* 27.001+0.55" 26.811+0.96" 34.64+1.00%  32.217+1.24% 4
0.449+0.02" 0.448+0.00" 21.84+0.28 20.026+0.002" 30.5540.005 25.70+0.02* 5
0.381+0.00* 0.423+0.017* 20.35+1.34* 22.555+0.64" 30.010+0.45%  28.531+0.68"* 6
0.384+0.018 0.441+0.017* 13.75+0.918 12.749+14 22.82+0.81%  18.581+2.19% 7
0.364+0.00" 0.602+0.021* 19.35+0.88* 19.721+0.84" 26.37+0.37° 24.156+0.3" 8
0.397+0.004*  0.421+0.038" 12.240.1652 10.256+0.098* 19.18£021*  17.940+1.15* 9
0.401+0.128 0.474+0.01* 12.82+1.05% 11.183+0.68" 19.33+0.33%  14.47+0.93* 10
0.387+0.04* 0.432+0.038* 13.1+0.16° 10.353+0.098* 19.07+£0.21* 18.41+1.15" 11
0.387+0.04* 0.431+0.038* 12.5+0.162 10.251+0.098* 19.28+0.21* 16.24+1.15" 12
0.5+ 0.01* 0.486+0.00" 31.91+0.465° 28.017+0.001* 4525+0.41%  38.691+0.84" 13
AA not significant at 0.05
AB significant at 0.05
Table 4 Comparison the texture of samples before and after of frying (continued)
Kramer factor Kramer factor Warner- Warner- cohesiveness cohesiveness
(fried) bratzler(fried) bratzler (fried)
284.163+5.06° 121.456+3.1% 23.165+0.828 12.164+0.03*  0.778+0.01* 0.800+0.00* 1
295.065+5.06° 127.740+3.1* 22.161+0.828 14.166+0.03* 0.81£0.01* 0.751+0.00* 2
181.9+8.6% 172.92+18.07* 18.595+1.898 9.701+0.8* 0.8001£0.02*  0.862+0.00* 3
8.6%+181.9 171.93+18.07* 17.495+1.898 9.706+0.8" 0.807+0.02* 0.833+0.03* 4
184.68+3.5% 156.68+24.57* 19.160+0.1° 8.225+0.005%  0.715+0.009®  0.737+0.00* 5
293.24+4 .88 130.055+9.25" 19.418+0.1% 10.197+£0.18%  0.701+0.46" 0.791+0.02* 6
200.51+5.00 % 119.160+8.44*  11.638+0.58%  7.775+0.176"  0.630+0.42" 0.591+0.04* 7
238.42+2.238 112.79+2.03* 14.438+0.768 8.881+0.374 0.763+0.03* 0.82+0.2% 8
249.00+5.65 153.145+0.88" 15.121+1.458 7.089+0.34%  0.667+0.0085 0.58+0.01* 9
180.618+5.44 121.780+2.03* 13.607+2.938 6.224+0.14 0.663+0.05" 0.773+-.03% 10
251.00+ 5.6° 151.145+0.88* 13.821+1.45" 7.089+0.34"  0.688+0.005®  0.578+0.01* 11
235.00+5.6° 153/145+0.88" 17.824+1.455 7.189+0.34"  0.697+0.008%  0.557+0.01* 12
299.32+5.068 127.740+1.3* 24.161+0.828 14.146+0.03*  0.767+0.01* 0.76+0.00" 13

2 e 03 S Al E A3l e Aol 3l (b e
Cye xia > LF Lol G605 <erse0) sls olis b* s a*
P=e/00) 555 53 sma la
S s Sope 4 i DS LOLS ok Ll S
Fe® (513 45 S son 0 51305051 p3) (ot IS on oS

9 AM'CJM ‘5\.543‘9»3 s.<3j 4.».’..3‘.5.0 @l;'a —-£-Y

ewtf&

Al asel &)Jff.‘.’;j‘w‘ ol o3ls OLES 0 Jad s @Lio

oSl rl;;_'.\;'ﬂb. Sl sheslanad Jds w4 J;JS'Cf.u Lol

VY



et g S5 5 3L 5 038 F e F o

L 5 (5 5id o sl 43

Sl o> 05 b osSE ol Gl

IYYT il e slosgd SOy il 33l sdiasolis
W 0 o Dldasy dulp b ci S K, S sk«
Ll ol o5l GuslS g Ol 5 05505 S e
Oddiogiach 5 OgemlenSl 35S 0 SI3 aslS oo oS
2 bohdas S 5 LSy, S oSl b 5 b
S S eyl p olg Ky slml s S e oS ,e ol
Sy Sl a0 YU V] dzes SIS 1 sdansy
3 3N STy e el O3 SE e Al s el
Ve sl S b s pd e 00l Glosgd Al
S Wl Sl e Y 00 (Glosgd Ol Les il

IYF] il o bt Sl LS5 4 Loy e

ol LS| al O 55 48) wlS ses oS Ol 5 (AL
2 bl il il e (el sl s F&™™ i 0
Fre Al b a8l esls OLES adldg e St S (65
0SB 5wl Al L 86 0 S e Olos SRIBIL 038
O3 Sgm b Ky Sl ol wBl Bl bF o a¥
Eo dlp ol b sS el lant sl iSTs 4 Ly
sl Jsts S FE™ W55 5 8T 0 geilonS] o 51 a3 s
Lyl p b oS S g Danly U b 5 AL e Slo s S
e s A b gl SISt e Gl
50556 b el ey b Ll el o iy s T - 63,5
osls 0L (Yo o) 0L Kas 5 OSullivan b o L5

d)’“""" O>)’.’ Lglaj.g_; Ol}:& ng?» é\j BE ))JSU O'.'-‘ S WS

Table 5 Comparison the color of samples before and after of frying
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b*(fried) b* a*(fried) a* L*(fried) L*
18.23+0.03" 12.35+0.37% 13.68+0.175° 9.12+ 0.43" 28.715+0.88" 41.35+1.5% 1
18.13+0.03" 13.35+0.37* 13.66+0.175% 9.24+0.43% 29.72+0.88" 44.45+1 5" 2
17.7+£0.62" 12.45+0.71* 14.99+0.31° 9.15+0.66" 42.775+0.61* 43.36+4.86" 3
18.7+0.62" 12.45+0.71* 14.20+0.31° 9.25+0.66" 42.775+0.61* 43.36+4.86" 4
17.335+0.76® 12.85+0.38" 14.465+0.125®  9.78+0.075* 36.98+4.54° 47.03+1.22% 5
16.88+2.274 16.92+0.13* 12.795+2.75" 6.6£0.065* 28.42+6.6" 44.15+0.43" 6
15.48+0.04" 13.69+0.61* 11.72+0.12" 9.16+0.86" 36.70+0.55% 37.49+0.29% 7
18.09+0.325" 13.03+0.01* 14.78+0.7" 9.43+0.125" 38.06+1.14 45.31+0.04* 8
17.21+0.54® 12.59+0.67* 13.715+1.01® 8.001+0.16" 34.7142.57* 38.37+1.34" 9
18.46x0.73" 12.35+0.37% 13.685+0.27° 8.45+ 0.66" 42.185+2.4* 40.55+4.884 10
16.25+0.54" 11.54+0.67* 13.705+1.01® 9.086+0.16" 34.5442.57" 35.87+1.34" 11
16.21+0.54" 12.59+0.67* 13.73+1.01° 9.011+0.16" 35.76+2.57" 35.69+1.34" 12
18.33A+0.03" 12.59+0.37% 13.66+0.1752 9.27+0.43% 28.72+0.88" 42.49+1.5* 13

AA not significant at 0.05

AB significant at 0.05
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Use of prebiotic components is one approach for increase nutritional value and decrease undesirable
effect of meat products consumption on intestinal activity. Because meat products such as sausage is used
as fried form, so color and texture evaluation of sausage after frying to produce an acceptable product is
essential. In this study 13 formulations of prebiotic sausages are designed and produced according to
mixture design (D-optimal) approach. Effect of B-glucan (BG) and resistant starch (RS) and their
interactions on texture and color of fried sausage were evaluated and compared with texture and color of
sausages before frying. B-glucan, resistant starch and normal starch increased the hardness while BG/RS
combination and RS/ST combination decreased hardness of sausages (P< 0.05). Frying showed a
significant effect on color and texture of sausages (P< 0.05). Frying increased hardness and Warner-
Bratzler Shear Force value and increased reddish-brown color of sausages while didn't have significant
effect on brightness of color (P<0.05).
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