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Effects of Rice Bran Flour on Quality of Emulsion Sausage
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The objective of this research was to evaluate the effects of rice bran flour on quality of emulsion
sausage. Emulsion sausages were processed by additions of four levels of rice bran flour were: 0% (as
control), 1, 3 and 5% of pork. The results revealed that the moisture, protein, fiber and ash content of the
sausage tended to increase compared with the control formula, while fat content decreased with the
increasing of rice bran flour (P<0.05). The thiobarbituric acid reactive substance (TBARS) value was likely
to increase during storage time but less than the control formula (P<0.05). The result of physical properties
was found that cooking loss and water activity increased compared with the control formula, while water
holding capacity decreased (P<0.05). It was found that the color values of L* and a* tended to decrease but
b* increased when compared with the control formula (P<0.05). The firmness, hardness and chewiness
decreased when compared with the control formula (P<0.05), while cohesiveness was not significantly
different with the control formula (P>0.05). Sensory evaluations indicated that emulsion sausage containing
1 and 3% rice bran flour of pork had appearance, color, flavor, texture and overall acceptability was not
significantly different when compared with the control formula (P>0.05), but the formula containing 5% rice
bran flour of pork ha a lower overall acceptability and texture score than the control formula (P<0.05).
Therefore, this study had demonstrated that rice bran flour can be used as an alternative ingredient to

replace pork fat in emulsion sausages.
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Table 1 Formulation of emulsion sausages containing rice bran flour

Ingredients Formulas

'C RB 1 RB 3 RB 5
Pork 1300 1300 1300 1300
Pork back fat 600 587 561 535
Rice bran flour - 13 39 65
Ice 600 600 600 600
Phosphate 9 9 9 9
Sodium erythorbate 2.6 2.6 2.6 2.6
Nitrite salt 31.2 31.2 31.2 31.2
Salt 10.4 10.4 10.4 104
Sugar 24 2.4 24 24
Whey 13 13 13 13
Pepper 7.8 7.8 7.8 7.8
Monosodium glutamate 2.6 2.6 2.6 2.6
Spices 10.4 10.4 10.4 10.4

IC: emulsion sausages with 0% rice bran flour of pork (control);

RB 1, RB 3 and RB 5 (emulsion sausages with 1, 3 and 5% rice bran flour of pork, respectively)
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Table 2 Chemical properties of emulsion sausages containing rice bran flour

Parameters Formulas

'Ic RB1 RB3 RB5
Moisture 54.63+0.05° 55.43+0.37° 56.00+0.75° 57.99+0.01°
Protein 15.25+0.66° 15.39+0.03° 16.69+0.23° 17.28+0.17°
Lipid 23.73+0.21° 21.13+1.35° 22.14+0.98%° 19.65+0.64°
Fiber 0.42+0.01¢ 0.74+0.01° 0.82+0.03° 1.06+0.02°
Ash 1.14+0.03° 1.33+0.03° 1.77+0.00° 1.96+0.02°

abed Means in the same row with different superscripts are significantly different (P<0.05).
IC: emulsion sausages with 0% rice bran flour of pork (control);

RB 1, RB 3 and RB 5 (emulsion sausages with 1, 3 and 5% rice bran flour of pork, respectively)
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Figure 1 TBA number of emulsion sausages containing rice bran flour
IC emulsion sausages with 0% rice bran flour of pork (control); RB 1, RB 3 and RB 5
(emulsion sausages with 1, 3 and 5% rice bran flour of pork, respectively)
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Table 3 Physical properties of emulsion sausages containing rice bran flour

Parameters Formulas

Ic RB1 RB3 RB5
Cooking loss (%) 11.77¢ 12.65° 12.88° 14.24°
Water activity (Aw) 0.981+0.01° 0.981+0.01° 0.982+0.02%° 0.984+0.00°
Water holding capacity (%) 88.06+0.59° 87.47+0.75° 84.28+0.24° 82.60+0.20°

b Means in the same row with different superscripts are significantly different (P<0.05).

IC: emulsion sausages with 0% rice bran flour of pork (control);

RB 1, RB 3 and RB 5 (emulsion sausages with 1, 3 and 5% rice bran flour of pork, respectively)

ANFvBINARA I (ATulDnLaga1ulL) WuInAY
@719 (L*) @1uuen 4A110U 66.30+0.61,
63.40+0.10, 63.07+0.67 1z 60.57+0.61 AIUAIAU
wazaulu dawindu 73.00+0.36, 72.33+0.76,
73.30+0.26 Lay 71.63+0.38 AUa1n U dung (a*)
Aruuen JANVIAY 11.93+0.38, 12.70+0.80,
12.73+0.64 uag 9.17+0.35 auanu waga1uly
HAYNAU 8.63+0.15, 9.07+0.12, 7.43+0.40 Uay
6.37+0.21 auaau laenstaudesigniluldnsen

TuUsinaiiiududmaliinanuaing (L9 wazan
duns (a%) duurlduanasog 9l dud1AgyN19ans
i P<0.05 (Table @) luvaueiiAndmdes (b*) Fuuen
HANMIAU 23.07+0.47, 21.60+0.10, 23.23+0.61
waz 24.10+0.26 muiAU wazdnnes (o*) sulu dean
WU 13.97+0.15, 14.43+0.45, 14.73+0.49 uaz
15.20+0.20 pudiu wuinflwunlduiiutuedaed
dedAynuadal oS suiisudugniaiugu
7l P<0.05 (Table 4)

Table 4 Color of emulsion sausages containing rice bran flour

Formulas Exterior color Interior color

L* a* b* L* a* b*
IC 66.30+0.61°  11.93+0.38° 23.07+0.47°  73.00+0.36®  8.63+0.15°  13.97+0.15°
RB1 63.40+£0.10°  12.70+0.80° 21.60+0.10°  72.33+0.76° 9.07+0.12°  14.43+0.45
RB3 63.07£0.67°  12.73+0.64° 23.23+0.61°  73.30+0.26°  7.43+0.40°  14.73+0.49%°
RB5 60.57+0.61¢ 9.17+0.35° 24.10+0.26°  71.63+0.38°  6.37+0.21¢  15.20+0.20°

3b< Means in the same column with different superscripts are significantly different (P<0.05).

IC: emulsion sausages with 0% rice bran flour of pork (control);

RB 1, RB 3 and RB 5 (emulsion sausages with 1, 3 and 5% rice bran flour of pork, respectively)
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Table 5 Texture of emulsion sausages containing rice bran flour

Parameters Formulas

Ic RB1 RB3 RB5
Firmness (kg) 0.63+0.04° 0.56+0.03° 0.56+0.02° 0.48+0.01¢
Hardness (kg) 5.33+0.12° 4.73+0.15° 4.07+0.15° 3.63+0.58°
Chewiness (-) 2.83+0.12° 2.40+0.10° 1.90+0.10° 1.80+0.14°

b Means in the same row with different superscripts are significantly different (P<0.05).

IC: emulsion sausages with 0% rice bran flour of pork (control);

RB 1, RB 3 and RB 5 (emulsion sausages with 1, 3 and 5% rice bran flour of pork, respectively)

auUAn1UITamaUNE
auUANIRuUsTama NN g laun anuy
U31n9) (Appearance) & (Color) nau (Oden 5aw1A
(Flavor) il edwila (Texture) wazauyeulaesau
(Overall liking) vedldnsondatuiidnisldutissdna
Aseunig 9 'laun 0, 1, 3 wag 5% ma@é’mndamﬁam&
PEIDM IR UTULUULRZLUL 9 SEAU WU
wilsdndwaliazuuududnuagsing @ ndu
uarsarIA LiuanasAueg it Agyniaia oy
ghuuaNwrUTINg AW 6.20+0.20, 6.40+0.81,
6.33+0.50 Lag 6.50+0.61 MUAAU AZLULE JANYINAU

6.33+0.58, 6.33+0.43, 6.46+0.49 wag 6.33+0.47
AR AZWUUNAY STAUNITY 6.26+0.58,
6.13+0.43, 6.40+0.49 Wag 6.23+0.58 ANUAINU WAy
AYLUUSEVIA AANYIINU 6.2620.63, 6.30+0.65,
6.33+0.54 WAz 6.26+0.67 AIUA1AU Lmqmﬁlﬁuﬂﬂ
$1812 5% vesdnsaniiony dwalidazuuwie
Fufa uazauveulaesiudosiian Tnsazuuuiile
Al dAAY 6.43+0.56, 6.36+0.61, 6.46+0.50
ey 5.16+0.37 MUAIAU lazAzLUUANYRUlAYTIL
HAVIAU 6.36+0.49, 6.46+0.50, 6.26+0.52 Az

5.20+0.40 Aud1$U 7 P<0.05 (Table 6)
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Table 6 Sensory properties of emulsion sausages containing rice bran flour

Formulas Appearance™ Color™ Oder™ Flavor™ Texture Overall
liking
IC 6.20+0.20 6.33+0.58 6.26+0.58 6.26+0.63 6.43+0.56° 6.36+0.49°
RB1 6.40+0.81 6.33+0.43 6.13+0.43 6.30+0.65 6.36+0.61° 6.46+0.50°
RB3 6.33+0.50 6.46+0.49 6.40+0.49 6.33+0.54 6.46+0.50° 6.26+0.52°
RB5 6.50+0.61 6.33+0.47  6.23+0.58  6.26+0.67  5.16+0.37°  5.20+0.40°

25 Means in the same column with different superscripts are significantly different (P<0.05).

" = non- significantly different

'C: emulsion sausages with 0% rice bran flour of pork (control);

RB 1, RB 3 and RB 5 (emulsion sausages with 1, 3 and 5% rice bran flour of pork, respectively)

*The 9-point hedonic scale include: 9 (like extremely), 8 (like very much), 7 (like moderately), 6 (like slightly), 5 (neither like nor

dislike), 4 (dislike slightly), 3 (dislike moderately), 2 (dislike very much) and 1 (dislike extremely)
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