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Effect of Addition of Edible Mushrooms on the Quality Characteristics of Emulsified Duck Sausage

CHEN Kunpeng, YU Yimin, XIA Qiang, HE Jun, SUN Yangying, DANG Yali, CAO Jinxuan, PAN Daodong*
(Key Laboratory of Food Deep Processing Technology of Animal Protein of Zhejiang Province,
College of Food and Pharmaceutical Sciences, Ningbo University, Ningbo 315800, China)

Abstract: The aim of the work was to evaluate the effect of the addition of Lentinula edodes (LE), truffle (TR) or Tricholoma
matsutake (TM) on the quality and sensory characteristics of emulsified duck sausage. Sausage samples were prepared with
the addition of 0.8% (m/m) LE, TR and TM powders, respectively, and their color, texture, lipid oxidation, and contents of
amino acids and free fatty acids were evaluated. Electronic tongue analysis and sensory evaluation were also performed.
Addition of LE, TR and TM significantly increased the contents of free fatty acids and free amino acids (FAA), resulting
in 38.0%, 34.0% and 27.0% increase in the total amount of free amino acids, respectively. Lipid oxidation of sausages was
effectively inhibited by the addition of these edible mushrooms. They decreased hardness and chewiness. caused changes
in L*, a*, and b* values to different degrees, and enhanced umami intensity with the greatest effect being observed by the
addition of TM. Sausages added with the edible mushrooms could be discriminated clearly by electronic tongue. Addition of
cach of the mushrooms imparted better overall sensory acceptance to emulsified duck sausage, and therefore could represent
an effective way to improve the quality of emulsified sausage products.
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Table1 Formulations of emulsified duck sausages added with different
kinds of edible mushrooms
o Ry K %
C LE TR ™
aih 2 2 2 2
Bk e e e 0.30 0.30 0.30 0.30
VKK 20 20 20 20
S-IRRIR 0.10 0.10 0.10 0.10
MEAH RN 0.01 0.01 0.01 0.01
HEHmRh 0.4 0.4 0.4 0.4
SR} 1 1 1 1
AEHAY 0.04 0.04 0.04 0.04
LEP 0.8
TRP 0.8
TMP 0.8
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Table2 Amino acid profiles of emulsion-type duck sausages added
with different kinds of mushroom
mg/g
AR C LE R ™ LEP TRP VP

FRER (Ap) 0122000 0594002 0791002 0372000 15114004 16124016 11524013

AR (G 4191006 4972002 466007 489£0.10° 36004016 32724071 27.90£036
BIRGIRMEE 4314006 5561001 5452008 5264011 SLUL002 48834055 39424023
SER (Th) * 0474004 0652007 0614005 059+009" 8444013 6404021 5674018
HER (Ser) ND 0152002 ND ND 079004 060+006  0.6920.04
&k (Pro) ND ND 0332003 ND  L7SEOAL LO0X0IS 0912008
TR (Gly) 0932004 1095004 1324003 LI3E007 6122008 8102016 682£0.12
AR (Ala) 0282005 0424006 0434003 0474006 11644015 1293008 10834009
ERER (Cs) 0052002 0062001 0065002 0.07£002 094003 0874004 080005
HER (Al * 0452008 0535003 051H001° 0562003 10754006 8354014 7334024
TERER (Met) * 0364002 045£003" 050£001° 0525004 3792016 4094019 2664057
BHEER (o) * 0214003 0352003 0282004 0294004 7064021 6442016 5464017
AR (Lew) 0515002 0824003 0752004 0604002 9124015 7194029 4324016
AT (Phe) * 0642004 0834003 0811002 0724002 9404024 860£017 737£020
UEE (His) 0482001 0474001 0514001° 0602001 3604021 4234016 5204026
R (Ty) 0244001 0404001 0342000 03610.04° 6314026 5414024 5484021
BER (Lys) * 0324005 0952004 051001 0562004 3654016 2424014 226£0.16

0065001 ND ND 072008 060+003 0542006

&R (Arg) ND
DEARMAE  296L004 457H008 3972012 3850160 52294120 4346+098 35.08£L17
B4R 925H0.11 127195016 12392009 11732025 13525203 126034223 10575+2.19
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PRSI i K 2 BRI S EEE N (P<0.05) , 5
CHIAHLLE. TR, TMZH S A i 2 JE R o & 40 Sl 386 7
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BEME RS HEA .
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Table3 Free fatty acids profiles of emulsion-type duck sausages added Table5 Textural profiles of emulsion-type duck sausages added with
with different kinds of mushroom various kinds of mushroom
i G/ (mg/g) A5 TN sk fem WEN (N*S) T (Neem)
W B HR TR . - :
C LE TR ™ C 255724353 0.8640.03 0.81£0.00 1764.9482.9
Cyo ND ND ND 0.0940.01 LE 2272458.2° 0.86+0.24 0.7840.06" 1523.14£19.3°
Ciro ND 0.08+£0.01 ND ND TR 1874.9£57.0° 0.8440.00 0.76£0.06" 1197.6£77.5
Choo ND 0.06£0.01  0.05+0.01 ND ™ 2201.7£274.6" 0.8740.02 0.80£0.02" 1560.4%51.0°
Crao 0.21+£0.01 0204003 0.19+0.01  0.1940.01
Ciso ND 0074002 ND ND FZES TR, AN el K 10 P 8 VU S 9
Ciso 16.1940.07 16.17£0.03 16.19£0.03 16.1840.01 . R
M) = — g Al 7 —] Q
C. D 0054001 D 006001 JRFE A A T — M, LE. TR, TM5C4LA Lt
Ciro 12.6240.08 12.4840.14 12.6140.07 12.5140.05 W T BT R M, H 41 2 T8) 9 P iz 1) 5 T 2 35 1
Cigi 3.1540.14" 3.5740.01° 3.434+0.20° 3.5540.03" B (P>0.05) .
Cisn 1.38+£0.05" 1.68+0.05° 1.71+0.06° 1.6240.06" , e
ME, M 4
SURENTER  29.014£0.07 29.054+0.33 29.0440.09 28.97+0.05 FEE SR WEL O B % R R IS AT B
SHERAENR 3.1540.14° 3.6240.01° 3.434020° 3.6140.04° (P<<0.05) , JRATREZ WP RESa4ES =85,
SEAPAMEITE 1.384£0.05" 1.68+0.05° 1.71+0.06° 1.6240.06" ChoeZ "% 35 75 PRI 1] 5 v 8 T i £ 2T 4 B [ HL A 2
S 33.54+0.20" 34.35+0.41° 34.1840.06" 34.21+0.13"

WR3FR, AFRFPIEEHERRNEE TR
FRIFRE, JEHME S TR IENIR S S E. MAK&
Hz MBAETRSELEEZEZS (P>0.05 , {HAFR
MR R S B EREE (P<0.05) , 5CHMLE,
TR, TMEEH#RE TR AWM R &8, Tk
FEVHR (Clp) FIEIHER (Cign) 2 FOALAD G TR & &
REEEIN, WIRER BT EHE T ARSI &2 R
), F T3 B P A b 2 S R R A e R N I 3 PR
2 FORRI AR RS, HA&#E. MAFE. FAEIX3 FAMAn
Jig Wi R 2 8 i IR T R 5 R (960 %~ 70% Y,

RIBLLE. TR TM ¥ 08 8% 38 s pa iz o i A i
FRETRR &5, A3 s 1S A i (7 TR

2.4 B RERS TS A LAY e PR s
4 AREaHENAILEEESE
Table4 Color parameters of emulsified duck sausages added with
various kinds of mushroom
bzt C LE TR ™
L* 62961044  61.03£0.60° 60.81+£0.61°  61.434+0.37°
a* 8.6940.25" 6.26+0.17° 6.13+0.37° 7.3640.25
b* 10.554+0.39" 11.56+0.23" 11.37+£0.40° 11.64+0.25°

AT A, SHMRGHCHMLME R, NHEE
FWLE. TR, TM¥SINAIHS ARG L*E 5 CALAH L B3 1%
(P<<0.05) , WMz mRgPRmL*EEA BEEER .
5 FH BRI 2 3 BRI T S A e,  H.CZH5TR,
LEEA BFEMZS (P<0.05) , FREMBRINYIA & (50
O RAH K. 5CHA LS I 4 3% 18I0 T TS A 1 b
fE, #orEETREEHEAS E SR ELaYE, AUaiE
B 35 €0/ [ €0 RO AT SR TR I a3k A 1) v 2 SR Lo (™,

NEL U PR T P B8 Hg o JHE A TR LA 58 A0 ML I 2 [ Be %2, LE
MTMA Z AR, TRAFMLE., TMAH LA B &%=
5t (P<0.05) , FIRERER L& H A HE &0 E 2 WG
e 4E, T 16 AAA 3 )R 2 47 4 & B AHBL. Cheung®®
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e YE & Bl A S APA 2 % . Han Minyi%PHE
B i £ 27 4 BRI IR R R B 10 5 11 5 s DX % 25 4, T
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Fig.2  PCA plot of electronic tongue data for taste characteristics of

emulsified duck sausages added with different kinds of edible mushroom
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Fig. 3  Sensory properties of duck sausages added with various

kinds of mushrooms
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