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Process optimization and effects of different fats
on quality of fermented sausage with mutton
SHI Shi-min, TANG Ming, LIU Hai-ying "

(School of Food Science and Technology , Jiangnan University, Wuxi 214122, China)

Abstract . Basic characters and sensory of mutton fermented sausages with different fats were analyzed in this
paper.The optimal process of mutton fermented sausage were obtained as follows: inoculation 0.02% , relative
humidity 95% ,fermentation at 26 °C for 20 h.On the basis of process optimization, different fats, such as pig fat,
mutton fat and tallow were added into fermented sausages.The results showed that there were some differences in
appearance and flavor among the three fermented sausages, and there was no significant differences of color,
and taste between mutton fermented sausage with pig fat and mutton fat. However, the hardness of fermented
sausage with tallow was the highest in those three samples. Kinds of fats had.The a huge impact on the odour of
mutton fermented sausage.The mutton odour of fermented sausage with mutton fat was most the strongest of those
three samples,and the fermented sausage with pig fat indicated the weakest mutton odour.Considering the above
results, tallow and pig fat can be used as substitutions of mutton fat.
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Table 1  The basic formula of fermented sausage with mutton

g g I g A SRR AR TR R R R

. WO R wERE AT M R T el T R BB
ff SR )

g (g) 600 150 225 0.09 1.05 0.525 0.525 3.75 7.5 7.5 15 015 15 75 1 1.5 1.5
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A

(5) K% - E B I 00 30 A5 P, 1 O 1 90 5%
TR A, HE) pH RRER] 5.1,
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122 kT 200tk S Al sy, A s — ok
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Table 2 The factors and levels graph of fermentation process

IRV AR AR X B i C it
(RH% ) (C) (w/w% )
85 22 0.010
2 90 26 0.015
3 95 30 0.020
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Table 3  Sensory evaluation standards of fermented sausage with mutton
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1232 g pH ME 2% GB9695.5-88""" iy Jy
PO FRPRELRIFE 10 g, BER 5 & TR, A
90 mL ZEIRIK , HitE 57 )5 # H 20 min, FHUEARIE IR
EYEW, A pH T E AR pH

Ao i A 7K 43 3 B S O K 4 1% BEAG E . B2 g
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IR G318 A SR T 7 1500 5
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TATHEE S 1.0 mm/s , MK E A 1.0 mm/s, JE A 7
R A40% TR AEIRE 5 s, iR AG I . j0 SR 5
PEAEFEPR . B8 % (Hardness) : $8 58 — IR R SR AL T B )
EFi RAE (g) o 5844 (Springiness ) : $5 4% 5h £ 1 26
— R JEAE AR DL IS BE S PR S R BE , TR SRS IR
A8 B ), PR O 48 B4 1% 18] B s 8] 1 200 27 E
77 B ] 2 i KPR BE . RN 45 1 ( Cohesiveness) : 35
FE O E 58— IR R 46 AR T J5 2R 30 S R I X5 Ik &
A5 AR HEPLRE 77 o 7 M 2R 1 3% 30 > WA O 40 T Al
BTN b, B SE — YR s 46 0 FH I T AR BR LA SR — IR &
A5 TR BB . P VE 4 ( Chewiness ) « NH I P4
=B A > B >ORRZEME (), 43R R 3 04 I
FEAh o
1.23.4 200 R WSC-S It (6, 22U 53 BT &
BEAIAAE AR W 22 EH, PTIRSE L RoR2E,
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1.2.3.5 WrE AT HESFKIE 2.50 g B 5,
15 mL 5% =5 LRSI ERZ 25 mL, T4 C
THE 24 h, e PEuE 4 uE, W H 0.1 mL 7E
10000 r/min N &0 10 min, T 4 C F3%1F, FwAH @
WeRE S B o s A5 F: (A% AL Agilent Zorbax
Elipse AAA,75 mm x4.6 mm, st A:40 mmol/L
NaH, PO, -H,0; 7 sh A B: Z i/ B B/ 7K =45/45/10
(v/v/v) s L :2 mL/min , B BEUERR ; 475 :40 C .
1.2.3.6  $ERNIRYI B S3HT  ARmETALER : HX 10 g ik
AL AL, I A 40 mL 25 B 77K 20 21389 1
I 10 mL B AL iC A 15 mL B 5L, 35 35+, H
75 pm CAR/PDMS < HUSk 4 A B A O, i i 2%
sk, F 60 °CREWBR 35 min, SR 5K AL B S48 A
SAHETEF 250 CHEM 5 min, #E H 47483k J5
FEHG , R JE SN AR R A HdE o

s 55 : DB-WAX 4 58 BN HE, FEHCKL A #
BTl & > 250 °C, BF A2 3 min, ANzt #EkE
FIYREE 250 C 5 AR 7EEE 40 °C, £ %F 4 min, ZR)5 L)
3 °C/minfy FHE 3 F-iE %) 50 °C, FH-LL 6 °C/min [y
FHlE AR E] 120 °C, x5 LA 8 C/min 13 B It
I E 220 C, £ ¥ 7 min, #H < H He, ¥ & 0.8

ml./min!" °

SRS A - R, R R YR E S 33~450
m/z, HE TN EL+ LT HEER 70 eV, AT 22 % 41
VoA 350 A K ES L 350 V, B IEIR 220 °C,
R S 250 C,

1.2.4  BHEAbPR S o4t
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Table 4  Result of the orthogonal test

A FEX ; 2 ESIBrY
sy e A cami e Tl
(%) pH W) (h)
1 1 1 1 4.85 82
2 1 2 2 4.86 24
3 1 3 2 4.92 39
4 2 2 1 4.87 25
5 2 3 2 4.88 41
6 2 1 3 4.88 42
7 3 3 1 4.83 34
8 3 1 2 491 45
9 3 2 3 491 26
K, 145 169 141
K, 108 75 110
K, 105 114 107
k, 48.3 56.3 47
k, 36 25 36.7
k, 35 38 35.7
R 13.3 31.3 11.3
hPE G IR B ke W % S T T N A, B 25 43

BT AT AN, 25 DA 28 0T & 1 7™ 8 5 mia) RN LY Sy & I Ui
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Fm AT a2 bR A, TR I I 2 K T A TE] A S A
20 h, i 2 K& W 1. 2000 2 D A i 0.02% |, TR
26 C, FHXTIRE 95% , & 1§ 20 h,
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Table 5  Color parematers and pH of mutton fermented sausages with different fats
. T o 2204
B - . . pH
L a b
NN 58.74 £0.69" 5.36 £0.09* 8.42 +0.06" 4.83 +0.21
2R R I 57.51 £0.85* 8.22 +0.06" 9.00 +0.06" 492 +0.19
ESisid 61.96 +0.37" 5.66 +0.08" 7.52 £0.07* 498 +0.15

R IR NARIEZE R SR AT S Yo R AP RS PRI P AR IR TE « =0.05 KV EA BE2ES K6 [,
6 N[N e e A g ) SR AR

Table 6 Texture profile of mutton fermented sausages with different fats

g i (g) ik

KT NELIEEP: ()

FENEIE
7F R
FNEIE

0.79 £0.01
0.78 £0.01
0.79 £0.02

1019.2 +28.5°
1228.5 £17.3"
1074.0 £30.9°

0.57 £0.11
0.56 +0.08
0.58 £0.03

458.61 +36.19
532.77 +63.86
487.57 £29.56

o
5

MR s
FL SIS R BRI 7 2 N e 1 ER S B PP

Fig.1 Sensory quality of mutton fermented sausages

with different fats
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L, RN AR B A S 2 RS T 5 IR 7
ARSI 33 Fh 45 55 114 26 I8 4SS 1T A R — b
26T AR o SN A IR 1026 TR B 1 SR 55
I T2 R AUE NG 75 2 18], ER Al i/, (HR,
A NRTG 0 0 BE IR IS 4. 53 Ah, AR B8 i A 1 o R
U LR BT, IR G P T A, fE
W RS S A R, 25 i 2 P 19 7 i 140 o
AT LAREZ I

2.3 AEHEEHHEXRERD

DAASCR AR 0 2 P 2 1% 7 W 140 5 O, L B i SR
TP TS e . ELARLE SR LR 3.

NG TN IR 0 B S, 25 N DA BE 52 IR T A%
RN 75 i 55 B2 AL rl T A T oP 28 1 B i
e, MTHE G A 2 I €% 11 5%, 9T LA AR I 9 S AR o F
b AR R . LR B AR R K AL A, 7 AR DL FLIR
Sy B MLRR , WA R B A e pH™ o TSR
T SEA I 1 K T T RIIE 7, BT LA AR [ 3 B
o 3 3 A 14 S ) T A BIRE 7 O B R L 4% SR
R, TEARF) R 2251, 58NS W & K 5 pHL IR,
i A= SR A % 1 pH A Uk 3% 5, BL(E B 3 2% 35 X
b, = pH 25 R OR B

W 6 5%, BINAS [T R 00 75 1 , Ho 3R 7 A

U2 BORIAG I S5 R RS, AR D R A 1 1 2
T, P R A i o 6 BE AN 1 o AR IS IR RN AE
T lizn AR 82 22 S A I 35, (ELURE - IR 7 i ) R )
m TR T (B HA LS A 5 b, A,
ARG PR AN E W 22 57 0 F AN I 35 . g R o, TS
JIG T P80 = ) e 1 8 i AR AR 0 = IR T B A 18 A i, A
2y N BB O LB W e 22 S5 (B SN A IR T
B o i —2t
24 AEHELZBEHHNEERERSE

ISINAS [RIh I X = PR 7 i 4 e I ek A ™ A T 5
W o PR Ry e R b AT FLER T, AT RE A% S0 WA HE 1 i
ORI, I AL 1 A 1% I = 1A 78 iz b B T 5 A R TR 1Y
FEANTA] o T B 2 SRR e A 218 2 28 p AR 45 A 1 XU
Yi " L SRR RIS [ B D5 114 2 PR K I i U
BRI AT T .

7T ZMEHDIEESEERE E(ng/g)
Table 7 Contents of free amino acids

in mutton fermented sausages with different fats( mg/g)

AEER AR WIESW  HREm FlEED
RAER(Asp) 0.11 0.057 0.05
AR (Glu) 1.55 1.74 1.88
22531 ( Ser) 0.017 0.008 0.016
22 R (His) 0.077 0.063 0.082
H &2 (Gly) 0.17 0.15 0.14
&R (Thr) 0.23 0.16 0.19
K& (Arg) 0.41 0.035 0.067
&R (Ala) 0.59 0.66 0.70
W5 5088 (Tyr) 0.10 0.12 0.085
JBE4LHR (Cys—s) 0.009 0.017 0.022
R R (Val) 0.19 0.21 0.23
AR (Met) 0.13 0.12 0.15
NS (Phe) 0.21 0.22 0.29
SR (1le) 0.14 0.14 0.17
2244 (Leu) 0.39 0.37 045
TR (Lys) 0.22 0.18 0.22
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REREIR 2L R . H R 6 nI g, S Rh R b B
15 1 U S AU B R 43 ) R AR R (TN AR L I R, B
RN ARG 77 A R 1 B R L2 , X T fE
KR RIE S e i) 2R 2 —, MRS, F
BT A SRR % (1.88 mg/g) , & T IEE
(174 mg/100 &) FENEFS (155 me/100 &) . [,
FIEFHIFENEARKZ , T I MEIEE IR Z .
(B, FE MR 1 1 1 25 75 A IR & AR X 5 22, i 4 IR
Fhi b,
25 AREMEABEHNELMER S ST
RIEIERBER B IRZ [N R . AR
WK A B AT 22 B fre AN A6 N TR (B (T 5 I D 43
R ARRE Y N TNk R NI R /)il cd S I iEA N
HEREAR, TE AL B R S 2 R R . IS R AR T &
T = TR 5 i 428 2 Pk Joa 2H Wl M AR X B L3R 8
£ 8 USRS & B A
RN ST 28 1 S AR B
Table 8 Contents and composition of volatile flavor compounds

in mutton fermented sausages with different fats

R%’ﬁa‘l‘ﬂ T : FX & (%)
(min) Fheln IRk 1ENEM
il 472 55 022
4.152 2.0 333
7.78 2— L —hEhR 0.48
7.839 2 3 1 - 0.53
10.976 3-HIE-1-TE 0.82
12.143 IEGHE 0.44
14.875 ECEE 0.71
16.551 IR 1.26
16.808 ¥ AE B 0.5
18.022 SERE 025 027
18.026 A 0.22
4-=HE-3-F
20.087 . 0.16
24.606 X — A AL 1.47
i 531 1523 1227
8.984 2- FEFEA T 0.24
12.849 3-FRHE-2-T AR 377 13.69 118
13.909 2,33 il 13 129 12
20.139 TR T WO R 025 027
Je 11.83 1265 547
6.632 2,6- —HIEALh 0.49 0.21
6.653 2- HIBL 58 b 0.4
7.416 3- WA 0.17
7.523 +— 687 348 374
7.886 2-HETHF L 0.77
8.02 LT Bt 0.57
8.428 2- T HF O 4 0.64
8.723 3-HIEE T HE3R 5o b 0.31
8.825 23— T HBEZS 0.04
8.91 25t 0.18  0.04
8.92 2 A —4 0.16
9.131 i 0.05

WRS % it
{R%’Wrﬂ VS : AR it (%)

(min) FheM 4Ie FIe
9.222 1E T D 0.27
9.53 JREEI 2%t 0.27
9.711 - H IR T AR 0.06
10.47 e 269 115 126
10.69 2 H 3L 0.22
12.25 P 4% 5.64
17.289 RWAYS 0.26

b 1405 2471 2397
5.663 ZA A 929 1049 16.99
7.586 a- TR 24
8.607 - 022 055
9.185 AR 021 044
10.287 L-TPREs 049 1.86 191
10.924 1,11+ 0.72
11.739 [y 1.85 435 215
11.917 I T I 0.32
16.069 SIS 0.59 0.24
17.184 BHBU 068 038 042
18.784 AT 339 226
20.421 B-H 2 i 0.53

i 36.15 2333 31.71
7.199 IEC 107 146 3.94
10.022 B 474 181  9.07
12.98 R 1.99 1.97
13.847 B T 0.78 0.44
15.408 T 3.26 2.36
17.613 JE g 0.26
17.839 T I 1.81 2.84
19.368 T 0.38 0.18
20.732 2B 0.17
21.113 2— I -3 SR EL P 16.59
21.114 4- A 10.16 9.12
21.271 2-EEIREE 216 268 153
24.61 A— P HL R 0.49
24766 o 0.3

fif 114 1008 14.63
16.421 MW 202 544 576

5,9,13- =548,

17.692 12— 062 023 148
17.827  2—3E3E-ERPNLE T DUBR IR 0.21
18.282 2- LN R 0.12
19.101 THs 063 066 04
19.368 PR iy 0.38 0.18
19.652 SRlg 1.08 145
19.653 - TR 0.73
20.494 A 0.14
21.734 A 602 12 447
23.978 TR 045 027 036
25.011 N () JTiR 0.09
25.988 24k 055 028 053
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1 B4 1sF ] . ) AEXT i (%)
(min) PRI e i
30.506 + pu s 0.36

it 501 315 3.83
6.903 - TR MR 0.38
7.001 2-BHEER 2. T8 0.29
9.542 =R T 0.24
11.506 2R Tk 322 078  2.87
14.375 2- IR 218 05 091
16.203 SER 2. T 046 044 038
19.285 1R TG 059 035 0.8
JRFR 529 031 346
8.343 R L L 0.12
8.519 AR 0.19
12.402 LS AR 5.29 3.46

TE =P 2E A g b 2k % 3 86 A 2R &k KUK R
Gy, Hidp RER 43k B8 T &= B, ana 77 4 o 3 — B 0a
2t SR 1T M 5 e M Sy, B— T B 20 S
S T3 B4 LR Ay o BB TR 2 1 R U R R K
S T= 4 . A = Fh & 1l i 0034 A P R S
Y, AR REs R 3- 3 -2 - TEN M) & B ey, A 3
13.69% . A HIEFRFE P ZE il i, H PN 38 & 0= A Ko
B9 3-F2 -2 TR . B T 0 W 1 R A
T S P A0 ot A AR U B2 IR AR R R i v A6 T 581
ZFIRZE, WM 215 . TR L BESS:, i BN 2 BE.
FHEXH, B2 &9 2 30 = I B 2 200 XUk
Yz —" . BESEW A SR P A R, 4y
B A 2E IR B 36.15% , 4 fg M 23.33% , ¥4 B8 W
31.71% . [RIAT, B 2H 4 L R (B AR AEG , 106 B JHE X 2 Y
KRN AR STk AR K. TR GRS &
FE A A0 32 XU TR0 R SIS N R BT
SRS, IEC I B HR LA KRR IR EH, X & &
BEWRE . REFEEG T LIS &8 2- H3-3-
SRELNEE(16.59% ) , LA EFW . M, AAEENE T
FsgENEIm h AL T K 4- RN EZR B, & 8507
A 10.16% F19.12% |, [RIFE LA B (AR, 1R
ZZ LW Jo SR R T 8 I 60 A 2 L, i EL JE MR (3
1o, DUMEG B 8 A% 5 2 X & T 5 1 10 IRU AR 2 10 22 /)8
R FLR IR TR 3-F R T REMEREE
Jo v T AT AE A MLER 28, X i 104 XU 52 i AR
Ko HERTULEMN, ZREFERN XEBEF P EE
TR R RIS T AR R RIS H S AR & L 2R AR .
MBI NE T ) O & FE R R B ) 2.02% |
5.44% 1 5.76% . CIRFA LK, EEAET
g, AT RER A TENR. FMm LY ¢
JEHR A EIR A . W 2R R o BR AE 4 g i B
TrEARXT R MiERR I A 2, 13X M K a4y
AR UG R T AR H A R & N, SRR R
Mg,
3 #Hig

RICH W E T R KRBT LB T2, 85R
JETESE— 10 125 ML 7 A =0T, A 2 AR 38 i3 A 19
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A, B A hn =E g LA e A s K 2B 33 m
ARG %) e 1 8 Mg XU B4 52 Wi, DT 43 HH R T DA
AR BB A 3 A8 B9 T %, DAL A = A K 19 7 i 1Y)
WEIR o BFFES IR, Nl B PPAL &, 38 iR &
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Effects of starches on gelling properties of
high—temperature sterilization surimi

KONG Wen-jun, WEI Yi-nong* ,ZHANG Tao,XUE Yong " ,XUE Chang-hu

(College of Food Science and Engineering,Ocean University of China, Qingdao 266003 , China)

Abstract: The effects of native cassava starch hydroxypropylated starch, starch phosphate, cross - linked
hydroxypropylated starch and cross-linked acetylated starch with different concentration(5% ,10% and 20% ) on
gelling properties of surimi after being sterilization at 120 °C were investigated so as to improve the quality of
surimi.Breaking force, deformation, gel strength, whiteness, water holding capacity ( WHC) , bending experiment
and scanning electron microscopy were used as the quality indexes for evaluating the textural properties, color and
water—holding capacity of surimi.The results showed that the optimized amount of starches was about 10% for all
starch-contained samples. Adding cross- linked hydroxypropylated cassava starch and cross-linked acetylated
cassava starch could raise the level of breaking force,deformation and gel strength of surimi significantly ( p <0.05).
All starches could improve the whiteness of surimi and native cassava, cross- linked hydroxypropylated cassava
starch, cross-linked acetylated cassava starch could improve the WHC of surimi at different extents.

Key words ; surimi; starch; gel properties ;high temperature
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