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JEOREXH 7 i iSSR0 - WSS XIS AT 5
L YRR Bl A B 2R E X

1 #MREFE

L1 #REEHA

AR L IS e o SN E 2 NS R
EEHIER DA BH T PF JE 30 i W ; MDP (P
0. 04) HHFR T KA TE R AT BR 2> w1 4R 11 ; J 6 2
CFAREE <10) W B B 1ildn A4 R #1580
C R EBRAE A R e 8 PR AR Y
FHIATBRZA m 3R 43 5 SPT DA BH 7 TR AL A1k By 3

1.2 E5iEE

Instron 5944 #I BT 94, 2 [ Instron A H]; VT -
1628W I 25 P AL, £ [#] Vitek 2\ 7] ; ZB40 7 4 $f
B, A G e i AL ) 3 BB A PR A ] 551 A 37 5K
HEWAAIL W T e T80 A BRZAS 7] 5 YXQ-1S =508 1T
RUST A S 28 70OK A%, g R Sk A R )
EITIRE
1.3 EWH*E
1.3.1 &MHeasesy
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Tab.1 Formula of sausages

[ wm el % L% wm el % BekH wom el %

X4 e 40 SPI M L8 BT ZRBEIREN 0.15
IR (FETITHR ) 20 FIE 2 FLERHEBR A 0.1

I CHERTRE ) R BT AR 1 L AR 0. 065
UIKIREY) 18 2 1.1 grilhier 0.05
MDP MR L8 B US T 1 D-SHU I i 44 0.03
ik (JEAE) MR 285 8T K 1.5 DIREiz4EA] 0. 005

XF REZH A g (R 7 \MDP 1 SPL FAS N EL IR IK Ry 8% ,5% F1 2% 5 465 B LA b 3 Bl EURI AT — B, JLER i ¥ Az FURRAS Iin Ee 9 ) 10%

30% ,50% ,70% F1 100%

1.3.2 HFmeyhfE i

K (IR B le ek h 7K e & — 4 Hif R PR %1
X Jt R D B B — B i — e — e R TR
BB

PRAESE A P 0 w0 R PN 43 ) L A RIS Y,
3 mm FUARCHE I8 PR IR il PR 2l 2 ) 2 ¢, A PR 48 )
1R IR ARG TR IMvOKIR &4 s Ak 1 i
M PRTRE 5 min, 15 7E VKA BL 4 °C 2540 T i 24
h JEHERE A B A TR AE 120 °C T KB 28 min, fF
BRI B R R)G  CETE 4 CKFE R 24 h )5
HUREI 22
1.3.3 M Rassiegn g

VERE SR AR 5, VTR 2 em TG A4, H
TS ARSI o A P () REE B ik ESR M RHIEE B A
PE BeE VXl S S bR . BT A PSO T4
KA T TPA B, W AT 2 mmy/s, I B2 Ry
10 mm/s, PR RGBS [RI IR R 5 s, P 25 8 mm
(FERRRRE M 40% )" BRALFE S FATIAE 5 IR,

ICHAF- Y1
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TR E PEM TS % Selgas apliel oS
PAES AT i 2 (UL FR9 BRI A Sy 2 B A% 10k
LS R 10 43, PEM BRES % 00 i 4 Fn e
MR I, PR SERR R, AT
Wi BLVTE 45 R b %) S i B e 6
1.4 HUEALIE

FH Origin 8.5 HATEUIRGE 1T 534, T 22 73 Wk
F SPSS 17.0 GEit B i) ANOVA 73, Z H Lt
¥R Duncan 3, DA p <0. 05 HR|E R 2R BE,

2 FHRE5HMH

2.1 FHHBEUREERA

SRy BB 5 5 , B M T 8 % (el A2 PR, s
RYEREIR (WK 2) o PR R 50% I 52 ) A
WE (p>0.05) , HoAt 4175 iz i PE -1 341K T % BR
2, A A 1 R T 0 R 4R BRI A5 i 5
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B K W R AR AN 5 R A i AR AL Y
ERNER BERVERE A 4680 B EL 1 A 5 i
A, 3T BEE: PR 0 26 B8 B A 75 1 45 410 ) A
VeI RAR 7 i 94 EL P A 3 AP DA g MEL MG e
JE SR BER M = iR B SR S A A Y
B P2 AR AN, SRPETICAR Ak T 058 2R 1 1 22 A e JEE A
X, A5 NEL P 5 BE SR M S AL U A, 52 0
GRS N F e i LR TN R
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DI R RE 35, AR A Y (el S R T s
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Tab.2 Effect of substitution ratio of inulin for fat on textural properties of sausages

Ak AR Ll 9%

2
0 10

50 70 100

TR/ (Noem™2)  42.4826+0.9829"  43.8882 +2.6059
#PE/em
MM/ (Neem ™) 15.7970 +1.688 1°
Bt/ (N-S)
e/ (N-em™2) 18,094 1 +4.521 1°

15 P

0.8934 +0. 122 4" 0.809 0 £0. 052 0*

0.4271£0.1141*  0.3208 £0. 0344
11.3627 +1.218 0"
0.7012+0.0692¢  11.3953 1.5734°
14.026 2 +0.782 3°

0.5025+0.0487"  0.594 6 £0. 137 4%

44,9522 £0.772 3
0. 866 0 +0. 005 7°
0.346 6 +0. 060 4
13.468 7 £2.139 7%
3.438 1 £0.494 4"
15.554 0 £2. 493 5°

0.6014 +0.092 1

46.7092 +£2.6529%  45.5999 +1.384 3™  47.2672 +2.163 6*

0.858 9 £0. 049 2* 0.8517+0.0392° 0.8156 +0.097 7*

0.3916£0.0029*  0.3031+0.0064"  0.3063 £0.049 5"

16.3959 +0.904 5  11.7827£0.9237>  11.9264 +3.065 8"

0.4559 +0. 108 0° 12.4868 +1.7169"  12.6244 +1.592 1*

18.2917 £1.0208"  13.8212 +0.504 5"  14.4664 +2.369 4"

0.5599+0.0130"  0.7196 +0.099 2° 0.644 5 +0.1303

R B BRI + SE, BT AR PRR 225 B3 (p <0.05) T,

HA BRI TR, & b 9k ML A ZUIRES
IR (R 3) , B E PR R Y
PR P e A, LA 52 i 5 oy BT R M L 81 1 4
INTISEAN, 355 TPA A 82 I 7 45 SRAH — 2, o 101 g%
PRI AT, 540 U IR W5 HE B R T 509% i 22 %68 A
i 68 VR HE AN MR M SRR B T 4 R

7B 2 R U LA 3 n, LA P43 B SR AIR
X5 TPA BPEZE R (p >0.05) B A 2553, H TRVE
PEM 455 5 Z DF A B3 5 W00 DR 28 DL R A SIS Y 5
), Ud BH 24 g 3 1 AR A 5 /N P 53 LR M T
Sy FIRTHERRPERAG, PEAT 4N A 454 B AR He ]
H 50% B i 0 25 B Rt R B X R A

K3 AR R PR 4R

Tab.3  Sensory evaluation results of inulin replacing fat

R AR 43 L/ %
izt
0 10 30 50 70 100
SR 7.78 +1.09° 8.00 +0. 50° 7.89 £0.93° 7.78 0. 67° 7.89 £0. 93" 7.67 £0.87°
SR 7.33 £1.22° 7.22 +1.39° 7.78 +1.30° 7.33 +1.22° 7.56 +1.24° 7.44 +1.01°
EIEAVINA 6.11 +1.54° 6.33 1. 00 6.44 +0. 88° 6.44 +1.24° 6.89 +0.93° 6.78 +1.09°
7 6.67 +1.41° 6.78 +1.20° 6.67 +1.32° 6.78 0. 83* 6.56 +0.73" 6.44 +1.67°
(BP7] 6.89 =1.05° 6.67 £1.94° 6.56 +1.88° 6.56 +1.17° 5.78 +1.30% 4.67+0.71"
it 7.44 £0. 73" 7.11 0. 78 6.11+1.17" 6.78 +1. 48 6.67 +1.58" 5.89 +1.45"
Sk 6. 11 £1.05* 5.89 +1.45% 5.44 £1.59% 4.89 +0.93® 5.67 +1.22% 4.78 +0.97"
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8 B MDP 5 B Y bk S B 4R (p >
0.05) , 17 1 (A R 32 | L ARG 0 g 25 1P B 4 oy LA G
PR3N & 3 T R (p <0.05) , UK A
100% B = ¥k f/ME (LK 4) . & HFR MDP
BUR LA 100% 1975 W A1, HoAth 52 55 20 7] 22 R 350K

B3 (p>0.05) ;% MDP B bk 709% Ik 5 %t B 2
ZRAEE (p >0.05) Fb, HoA S 560 4 7 iy 1) BE 2R
PEYIREAG, B G e g g IR IR H R 10% 19
R R fe o, B R S S R R, AR L
100% FHRAR ; U T 4645 B 75 1 1) [l &2 1240 R TR
FEEE RGN, ELEUR LR 100% B [0 5 P ds i

K4 BPBHUL MDP LU 7 SR R P ) 32 )

Tab.4  Effect of substitution ratio of inulin for MDP on textural properties of sausages

R MDP B 43 /%

0

10

30

50

70

100

T8/ (N+em2)
it/ em

ML/ (N-em ")
H#EM/(N-S)
Jig# /(N -em ~2)
Iml & b

58.408 5 +1.0892*
0.7353 £0.005 1*
0.5182 +0.081 7¢
22.2185 +3.184 4°
0.8306 £0.1001°¢
30.236 7 +4. 544 4°

0.3332 £0.035 8¢

50.8220 +0. 845 5"

0.6777+0.079 1*

0.334 8 +0.056 2"

11.591 3 +£2.920 2"

2.4962 +0.265 6*

17.0428 £3.126 0"

0.475 1 0. 020 42

44.5862 +1.609 4¢

0.6727 £0.028 4*

0.373 8 +0.030 2"

11.2309 +1.352 8"

1.4450 £0. 1825

16.678 1 +1.681 8"

0.3457 0. 062 6

41.956 6 £1.319 4¢
0.692 8 +0. 043 9*

0.3983 +0. 028 4"

11.6022 +1.442 4

1.8092 £0.257 0"
16.7022 +1.061 8"

0.4277 £0. 053 5"

36.0274 +1.451 8¢

0.7195 +0. 026 8*

0.5019 +0. 056 5°

13.083 3 £2.325 5"

0.5258 £0.029 0°

18.1280 +2. 6452

0.3700 0. 021 4¢¢

32.9226+0.8651"
0.699 2 =0. 067 1*
0.319 4 +0.061 5"
7.4245£2.1135¢
1.4892 +0.268 5"
10.5213 £2.106 2°

0.5538 +0. 067 7*

S IS e 7 i B 8 AT, TT BB e T A A
AT TR B SR R A IR A A s e A ) i o i B B v
MDP 55 52 50 BE AN G0 2 58 Jig ; AT g 5 2 1 o
BV 7K =3 1Y L AR A6 A O, 460 Bk e il MDP ¢
JHE () 50 SIE B 25 SR 3R Y, 3 5 e 1 R K O vl M 5
T MDP &M , X 252 8 BT I K =35 Z [
FHEAER, TS 808 I A Re i A8 A, G 1
FFITIEL MR P 2 56 050 3 1) R R, = LA ALY
AR AR B K A BT , K S
JLPR B 11 38 S 3 A FE T 55, %‘zﬂj@%‘%ﬁﬂﬁ
SEINZEAK, B 5 T UENE , T LA I 1 MELE 1 AL
RYEFEAL P BEJH T MDP @%ﬂs«ﬁ?iﬁ%%%qﬂ%

453 [R1AH LA FH 0 0 8 00 58 1 45 R B8 e, 46 Fy LA
MDP J& B W N4 1 A AR 0 ss .
KI5, 2K BUC MDP 5, 75 i U1 T A B 25 6 4
5, Nowak %5 IRy, &l (e RAvE BB 1 R
Wb P AR T I B S, S Y) R e R
WY, % 8, B E AR H B R
P, LIRS IR R TERM B IS IR D)
FPEAR AR B A T s g

SR EUC MDP J5 , 7l 10 TRk (628 R RS i 5
X RZHAR 22 5 B2 (p > 0.05) , HiAx g brAs bt
AWE (W S) , kU MDP i 45 fi7 (4 B 22 A
WEL I e AT, 2 300k 8 o o 4, 10 JRREE o 22

5 ZHKHEBUL MDP RIBRE EM 45 R
Tab.5 Sensory evaluation results of inulin replacing MDP
SRR MDP LAl %
bR
0 10 30 50 70 100
S S 8.40 £0.97* 7.70 £1.49* 8.10 £0.99* 7.90 £1.79* 8.00 +0.94* 8.30 0. 82*
AR 7.00 £1.00* 7.70 £1. 00" 7.80 £1.39° 8.10 1. 05 7.00 £1. 00" 7.90 £0.93°
HEURE 7.10 1. 45 7.60 £1.07° 7.30 £1.49° 7.60 1. 90° 6.70 £1. 64° 7.30 +1. 16°
R 5.70 £2.10° 7.50 £1.17* 7.25 +0.97 7.60 +1.93" 7.80 +1.03" 6.10 =1.24"
iRz 7.80 £1.27° 7.90 £0. 90" 8.00 +1. 04" 7.90 £1.31° 7.80 £0. 98" 6.75 +1.22"
T i 7.30 +1.30° 7.30 £1.42° 7.10 £1.31% 6.60 +1.00% 6.25 £0. 75" 5.75 +£0.97°¢
i 7.00 0. 67¢ 7.20 £1.03° 7.60 £0.97° 7.40 £1.26° 6.90 £1. 10 7.50 +1.43°
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IR S X T i A SR B R B R ) 75

IR, AR EUC MDP J5 X6 i (2058 B R R R J 2
BT L KT 109% Bt i 2 Bt 25 25 0y BU G e Y
R R, S5 BOR A BUC A 70% Rt
RV 45 SR BT
2.3 FHHEMR SPI

T AR B BER I HEE s
PRI T X BRZE e i , L0 ot 4 0 AR L A 38
TR, 3585 52 2 B SPI 75 i 1 s 32 et/ ), 35 83
BN 70% RN (UL 6) , Bk SPL #
SERBURRI A AL, B 55 R UG LU R I, 75 1 1)
BETRMERRAG,  WELERA: R 2 e B 2 9 BB B P 34
MR, X T REE T, bR 4Gk LR L o 100% 19
A FAth 5 35 8y 7 W W B A R R T B B
SR LE R 30% B9 A I B A TR RoR . S A/
(1] 5 Pk 25 R i

THMEESHEARS®RA - LR,
R AE T W B i B ep ) SP 28 2k $hoAh B 45 4 ik
FBT 7K PR 22 L 1R N 4 2 5% ok, 2R 1 i 22 (8] B i
ThEE BRAR T B A T2 IR R S T S
SERTEIMARE B E T AR 10T T A R R DT 1

INT A RE 44k BUE SPL BRI T & b
BT R DA (o FL A B A, S A5 SPT Y
PR BRI P 5 T 35 05, 28 0 I A BEAR T & g
SPI 5 /K Fih =& Z [ VE H 7, 3 80F W i v
i, BERMERREALTT fE 2 K R SPL X T 14 38 7
TS A VR I RO RE SIS T2 8 . B I He K BE
THPE ) RRAIG LA B 45 20 43 18] AH BLAE FH 0 i s/ 530
T E AR REAR, Zh PR oR U B 48 R U
SPI J5 (25 ¥ 52 2 BUAR SPI B A1) 1 75 1 1 [ 25 ik
kL

SRy SPL J5 bR SR TC AR AR AT, B 1 1 At
B bR D2 2 A i L B A E B L AR /N
(10% ) B, 7 i 45 A8t b 5 B 8, 3 vl RS2 N
Bk J—Fhe K AL A9, SPT S22 (5, 3 A 1k
AEARTIXAN(WNET) . FHALURE D& G
JE RS R AIG 5 A R 1) AR Ak ELHEAE G . 30
M, SPT IR F @, B N 22 55 EF MG
PRI AR A R RN €6 5 1 B AR |
EEBINN R EE,, B2, A ESENE
Jig T SPL A ERAR )

Ko BPBHUX SPI LA 7 i R 4 P ) 2 )

Tab.6 Effect of substitution ratio of inulin for SPI on textural properties of sausages

HREAR SPLE A3/ %

0

10

30

50

70

100

fERE/(N-em ~2)

58.408 5 +1.0892*

51.4800 +1.1507"

it/ em 0.7353+ 0.0051*  0.704 8 +0. 0252
EER M 0.5182+ 0.0817%  0.4545+0.014 5"
WEREPE/(Necm =) 22,2185+ 3.1844*  16.5016 +1.1593"
BN/ (N-S) 0.8306+0.100 19 1.4469 £0.1332°

H)’?%ﬁ/( N-cm ’2)
] 4

30.236 7 +4. 544 4°

0.3332+0.0358*

23.3959 +0.812 1"

0.2635 +0.0529*

43,6874 +1.784 5°
0.701 8 0. 024 1
0.413 0 0. 025 9%
12.6447 +0.618 1°¢
3.338 6 £0. 135 2°

18.044 1 £0. 380 8°

0.3014 +0. 148 0*

46.2093 +1.4767¢

0.7175 +0.027 9

0.408 6 +0. 000 4

13.546 6 +0. 816 3¢

1.577 8 £0. 066 4¢

18.8833 +0.8521°

0.3802 +0. 170 3*

45.866 7 0. 783 6°

0.6907 £0.016 8"

0.3954 0. 029 3¢

12.5355 +1. 1874°

2.000 6 +0. 144 4"

18.134 1 +1.603 4°

0.3764 +0.216 7*

38.086 1 +1.8302¢
0.7231+0.025 1
0.4730 0. 034 2"
12.989 8 +0.2052¢
0.4203 £0. 009 2°
18.0140 +0.879 9°
0.2962 +0. 024 8°

=7

B R B SPT IR B VT 435 SR

Tab.7 Sensory evaluation results of inulin replacing SPI

BRI SPL LB/ %

EiEga
0 10 30 50 70 100
S 7.90 0. 99° 7.80 +0.92° 7.60 +1.07° 7.90 0. 88° 7.60 +0.70° 7.80 £0.79°
SR 7.90 0. 88° 6.50 +0. 85° 7.00 +1. 05 7.40 0. 84 7.40 0. 70 7.00 0. 82"
FEEAVINA 7.70 £0. 95° 6.7 +0. 82" 7.20 +£0.79% 6.80 +0.92"™ 6.30 +0. 82° 6.30 £0.67°
fLRES 8.00 0. 94° 6.80 £0.92" 7.30 £0. 82 7.60 £0. 84 7.30 £0.67% 6. 80 +0. 63"
gk 7.60 +0.97° 6.30 +0.95" 7.10 £0. 57 6.50 +0. 85" 6.70 +0. 82" 6.80 +0. 92
T i 7.40 +0. 84° 6.90 £0.74% 6.80 +0.92% 6.80 £0.79* 6.50 £0. 71" 6.00 0. 82°
ik 7.70 £1. 06" 6. 80 0. 79" 6.40 £1.07° 6.60 =0. 84° 6.90 +0. 99" 6.60 £0.97¢
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Effect of fat level and partial replacement of pork backfat

Effects of Inulin on Textural Properties and Sensory of Sausage

LUO Denglin, ZHAO Ying, XU Baocheng, WU Yanhui, LI Peiyan,
HAN Sihai, LI Xuan, LIU Jianxue

(College of Food and Bioengineering, Henan University of Science and Technology, Luoyang 471023, China;

Henan Engineering Research Center of Food Material, Luoyang 471023, China)

Abstract; During the preparation process of sausages, different substitution degrees of short-chain inulin
(0, 10% , 30% , 50% , 70% and 100% ) for fat, maize distarch phosphate (MDP) , and soy protein
isolate (SPI) were separately investigated. Textural properties and sensory evaluations of sausages were
determined. The feasibility of inulin instead of fat, MDP or SPI was discussed. For inulin replacing fat,
the hardness, adhesiveness and resilience (except for the substitution degree of 50% ) increased, and
the chewiness and cohesiveness of sausages decreased. However, the mouthfeel of sausages deteriorated
when the substitution degree exceeded 50% . For inulin replacing MDP, the inulin-containing sausages
had an overall improvement in mouthfeel. The hardness, chewiness, cohesiveness ( except for the substi-
tution degree of 70% ) and gumminess of sausages decreased, but the adhesiveness and resilience
increased. For inulin replacing SPI, the textural properties and sense scores decreased, except for no sig-
nificant changes in resilience and smell. Generally, it was feasible to replace fat or MDP in sausages by
inulin, and the appropriate substitution degree for fat and MDP with inulin were 50% and 70%.

However, inulin was not suitable to replace SPI in sausages.

Keywords: inulin; sausage; textural properties; sensory quality
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