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Applications of indica rice starch-based fat substitute in

low-fat emulsified sausages
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Abstract; Indica rice starch was hydrolyzed to prepare fat substitute
by high temperature a-amylase. The product was used as pork
backfat replacers in low-fat emulsified sausages. The effect of mass
ratio of fat substitute and water, degree of substitution and DE (dex-
trose equivalent) of starch-based fat substitutes on low-fat emulsified
sausages has been investigated by single factor test. The applicability
of fat substitute in low-fat emulsified sausages was investigated by
comparing the cooking loss, pressing loss, thermal stability, de-
formation force, carrying power, chromatic aberration and sensory
evaluation of low-fat emulsified sausages. The results showed that
the physicochemical property and sensory quality was best with the
mass ratio of fat substitute and water was 1 . 2, degree of substitu-
tion was 50% . DE of fat substitute was 2.07.

Keywords: fat substitute; emulsion-type sausage; physicochemical

property; sensory evaluation
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Table 1 The basic formula of emulsified sausages g
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Table 2 Criteria for sensory evalution of emulsified sausages

m,

m,

my

i H Fr i i 4
AN . TC R, g Ik g, BB

JIZN 25
WB KIS

L ARF MR L A B A R

% 25
VI 57 A6 BUR . M PGE P BT R

T ) 25
J&i Al K I 3 A

W B REWRILS R CE R R HERE) 25

1.2.8 BORALEE RIS THEPE SPSS 16.0 % MU i 17 A
B LAV 0 - R 2 R
2 #RS50r
2.1 BEBERESKILLOIHE
211 BRWHE R A K 0 L X0 T R P R A 3 0
P2 3 T A1 R 0 R AR 5K 90 0 90 LA
19



E2EETH

T 85 45 < OROK BB JE I 05 4 1k 1 AN LK i o 9 1

4 28 AT R W DR /S T K BN ORI . B L
1 19 38 2R R I Ao 55 A 3 s oK S R O B 2 R i
U Rt K AR ER T B = 2 IR 45 L 28 A O e/
IKRE T BN 5 K RSt LA o 1 R R 2 I 0 A AR K
MR o 1 2 B LA B I AR R M R b, B S TR A
BT 5 B DR 5 5 A0 5K L B B 3 L 22 T ) FOK T ) 1%
A R U W LAk i e SRR N RE R R R 7 L Y R
R T AR — M L (MR U 2 B L AL i ) D' AT s a
RS, T L AL B30 BR 215 & (i K, U] 2L AL i 1)
o a6 2 RO R B PR T Xl IR L T RE 2 s i Y 8 ARG T AR
U AR M R AR K T EE O 1t 2 a0 fH
XA ERD .

x3 BEMEN SRS KA OIS 2L AL R

2.2 W& A 5K R B FL AL R R
e ATHN BB N i AR 5K RE ) B 3 3L A T B TR AR 4
OB IR P RN BOZ W/ o I B AR 9 T ko
TE R = 4k AR 45 4 o LU 911385 DK R 7K RE T 36 5, B85 52 L 3 1 36
KR LT R AT % AR LEIE R R 2 0 1 i, AR
Al R L R 2 O BT R W 2 IR AL S K R L
BRI K B0 I WA A P 9 A M B 2 R PR ROR . 39 2]
JEEAN iR » K UL R o (LR A 0 SRR 2 . AR 2 R
AT BB SR N I AR A o g e R 2 v Y A i EL D
oA 0 A A A P L A i B R 45 T % IR 2L, LB
6 N s AR 5 K B S 0 EL A8 3 2L AR T bl s AR
P10 e B R 3 B B R A L

sE-A LN

Table 3 The effect of the ratio of fat substitute and water on physicochemical property of emulsion-type sausage

O 07 4 A JE K PIEY S B/ RET/ L . )

K OB HD K/ % 4/ % EE/ % g g
X R 4 10.7040.10*  0.3140.04*  1.0940.08*  280.0043.61¢ 500.00+6.81¢ 69.93+0.13¢ 20.294+0.12¢  15.55+0.124
1:3 12.984+0.13"  6.3640.11¢  3.9240.09¢ 106.00+2.52* 350.0045.03* 66.39-40.12¢ 14.9840.09*  11.834+0.09°
1:2 7.984-0.15¢  1.5840.07¢  1.78+0.11> 240.0044.93" 450.0045.86> 65.24+0.16" 18.05+0.11¢  15.654-0.12¢
1:1 6.4540.12¢ 1.2340.10¢  2.40£0.12¢  250.0044.04" 470.0044.04¢ 65.114+0.12> 16.67+£0.11¢  15.2340.11¢
2:1 5.4040.09¢  1.014£0.07">  3.64-£0.08¢ 300.0047.21¢ 500.00+£3.79¢ 64.194-0.07* 15.324£0.12>  14.70-+0.05"

T ST BEAS R R 28 5 i 3% (P<<0.05)
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Table 4 The effect of the ratio of fat substitute and water on sensory evaluation of emulsion-type sausage

M AL AR [ it ok A
JK OBt LB
popika 23.15+0.22¢ 23.63+0.12¢ 23.39+0.2649 22.79+0.32¢ 92.96+0.894
1:3 16.544-0.13% 20,040,154 17.56+0.18% 20.76+0.174 74.90+0.342
1:2 20.43+0.19" 17.564+0.09¢ 21.95+0.11¢ 18.6840.20¢ 78.62+0.22¢
1:1 21.65+0.22¢ 17.104+0.11" 22.21+0.04¢ 17.624+0.08" 78.58+0.12¢
2.1 22.074+0.254 16.764+0.16% 20.4440.23" 17.254+0.11% 76.52+0.32b
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Table 5 The effect of substitution rate on physicochemical property of emulsion-type sausage
BRE/ N EEBK/ N RS/ mAEREM/ N BT /g RIET /g L a b
XPHEZL 10.704£0.10°  0.3140.04"  1.0940.08*  280.0043.61" 500.00+6.81" 69.934+0.13¢ 20.294+0.12¢ 15.55+0.12"
30 4.7940.08*  2.1540.09¢ 1.1740.07%>  270.00+7.02¢ 480.00+6.25° 68.70+0.14¢ 16.904+0.06> 15.7140.07"¢
40 6.5740.09" 1.67+0.094 1.2940.07° 260.00+3.21¢ 460.00+5.57¢ 67.65+0.13° 16.1840.12¢ 16.2540.07¢
50 7.98+0.15¢ 1.5840.07¢ 1.7840.11¢ 240.00+4.93¢ 450.00+5.86° 65.24+0.16> 18.0540.11¢ 15.6540.12b¢
60 10.3540.13¢  1.3340.12¢ 2.4040.064 190.0046.51> 340.00+9.02> 65.084+0.12> 16.1740.09* 15.31+0.11°
70 13.3740.117  1.15+0.09" 3.124+0.08¢ 160.00+3.06* 280.00+6.11* 63.32+0.09* 16.0940.08* 15.9340.15¢

T RS T REAS TR R m 28 5 i 3 (P<<0.05)
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Table 6 The effect of substitution rate on sensory evaluation of emulsion-type sausage

PR/ % JEAR % JB L N
XJ HR 26 23.15+0.22¢ 23.6340.121 23.39+0.264 22.7940.32! 92.9640.89!
30 23.80+0.18¢ 21.5140.16¢ 22.0940.21¢ 21.1440.26¢ 88.5440.42¢
40 23.0940.03 21.0440.134 21.8540.18¢ 19.18+0.18¢ 85.16+0.364
50 20.43+0.19¢ 17.56+£0.09¢ 21.9540.11¢ 18.68+0.20° 78.6240.22¢
60 19.2640.24" 16.79+0.16" 19.38+0.11° 15.15+0.06" 70.58+0.56°
70 17.91+0.12¢ 16.05+0.12¢ 19.01+£0.20° 13.13£0.12* 66.104-0.34*

T RS SRR s 22 57 8 35 (P<0.05),

®7T BREMIAMEHREZ MW

Table 7 The effect of substitution rate on textural properties of emulsion-type sausage

B/ % /g Eiixés HER A/ (g9 JE /g M 1/ g
popiisil 8 100.99+0.22f 0.73£0.06* 0.3840.03* —90.5840.10> 3 070.2840.10° 2 253.5840.12¢
30 8 753.8940.17¢ 0.8240.03b 0.5740.06" —88.34+0.12¢ 4 980.97+0.12¢ 4099.3440.14"
40 8 605.1240.15¢ 0.7240.02° 0.584-0.05" —62.8440.09¢ 4 999.5740.12f 3 584.69+0.144
50 6 637.7940.20° 0.8640.03¢ 0.6440.06" —46.4040.13¢ 4 234.914+0.11¢ 3650.4940.17¢
60 5 275.0440.13" 0.7540.06% 0.4040.02*  —156.01+0.12* 2 110.0240.15* 1586.73+0.15*
70 4 165.57+0.18* 0.7340.05* 0.6540.03¢ —34.4240.06" 2 699.29+0.14" 1973.18+0.16"

T TS T REAN ] R m 22 5 i 3 (P<0.05)
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Table 8 The effect of different DE value of fat substitute on physicochemical property of emulsion-type sausage

DE {4 HEBI/ % KRS/ % AR/ % BIE 1/ g KIET] /g L a b
XA 10.7040.10" 0.3140.04* 1.094£0.08* 280.0043.61¢  500.0046.81¢ 69.934-0.13¢ 20.2940.12¢ 15.5540.12°
2.07 7.9840.15 1.58+0.074 1.78+0.11° 240.004+4.93¢  450.0045.869 65.24+0.16* 18.0540.11¢ 15.65+0.12%
2.96 10.64+0.11 1.4240.10¢ 2.7940.13¢ 191.004+6.56>  344.00£7.02¢ 65.9340.10> 16.444-0.12¢ 40,09
3.93 12.4540.13¢ 1.36+0.08" 3.4340.10¢  173.0047.02*  312.00410.50" 67.08+0.12° 15.23+0.10> 15.84+0.08"
5.07 14.3140.14¢ 1.2440.09" 3.9940.13¢ 165.0046.03*  275.004£9.61* 69.3240.129 14.174-0.11* 15.974-0.12¢

b RA SRR 2R 2 5 5 (P<0.05)
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Table 9 The effect of different DE value of fat substitute on sensory evaluation of emulsion-type sausage

DE {4 TE 4k 1 gk g LS BT
papiice il 23.154£0.22¢ 23.63+£0.12¢ 23.3940.26¢ 22.7940.32" 92.96+£0.89¢
2.07 20.4340.194 17.564£0.09* 21.9540.114 18.68+0.20" 78.6240.224
2.96 19.7140.21¢ 17.944+0.06" 20.0840.21¢ 18.68+0.147 76.4140.34¢
3.93 19.24+0.16° 17.83+0.12" 19.0540.14" 18.79+0.23% 74.9140.41°
5.07 18.81+0.10% 17.914+0.11° 16.88+0.207 18.90+0.09% 72.5040.53%

T RS REAS R R 28 5 i 3% (P<<0.05)
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