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Optimization of the Process and Quality Analysis of Compound Low-fat Chicken Sausage with
Auricularia cornea and Chuzhou Chrysanthemum
FU Yuan,ZHENG Keyong,ZHANG Zairan,NIE Rui, NIE Wen "

(College of Modern Agriculture and Food Engineering , Chuzhou University , Chuzhou 239000, Anhui, China)
Abstract: To develop a nutritionally balanced novel sausage with good color, aroma, and taste, this study used
chicken breast as the main raw material , supplemented with Chuzhou chrysanthemum powder, Auricularia cor-
nea, corn starch and other ingredients. Low-fat chicken sausages incorporated with Auricularia cornea and Chu-
zhou chrysanthemum were prepared via marination, mixing, and stuffing. Using hardness, springiness, chewi-
ness and sensory score as evaluation indices, single-factor experiments combined with orthogonal and response
surface tests were carried out to optimize the formulation and cooking process.The results showed that the opti-
mal formulation was as follows : the mass ratio of Auricularia cornea powder to Chuzhou chrysanthemum powder
was 9:1,with a total addition level of 2%, soy protein addition of 6%, and corn starch addition of 4%. The opti-
mal cooking conditions were steaming at 85 “C for 12 min followed by baking for 12 min. The low-fat chicken
sausage prepared under these conditions obtained a sensory score of 82.4, with a bright color, compact texture
and distinctive flavor.
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Fig.1 Preparation process of low-fat chicken sausage compound with Auricularia cornea and Chuzhou chrysanthemum
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Table 1 Factors and levels of orthogonal experiment

K A FARK SIAH B ERIER C R
W/ % WINEE/% BNt/ %
1 2 4 2
2 4 6 4
3 6 8 6
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Table 2 Factors and levels of response surface experiment

A AZEEME/min BEZREEC ¢ BUERE/min
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Table 3 Sensory evaluation criteria

ST PR IE W
RS HURABEIES 21~30
Wik 11~<21

A 50 0~<11

1 MR A7, 11 R 31~40
MEL I — P, 1 — i 21~<31

RELAEPE 22, PR 0~<21

2 TR 7~10
— i 3~<7

ANl 0~<3

HYURE DIm-PREA) SALRN— 8, N R 15~20
VIEIS)  SALABE AR S, R 9~<15

YRR , AL, INFBRAHL 0~<9
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HEAT 530, 1 SPSS 26.0 #4780 48 35 14 43 #r , P<0.05
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Table 4 Orthogonal test results of compound low-fat chicken sausage formula

T A B C D(%51)) y, I g ¥, B/ mm ys I g v BB VR VLTS

1 1 1 1 1 2232.75 0.88 1247.89 87.00 0.80
2 1 2 2 2 2775.92 0.88 1462.18 86.33 0.92
3 1 3 3 3 3033.16 0.88 1654.15 85.00 0.91
4 2 1 2 3 2532.38 0.85 1254.50 80.33 0.54
5 2 2 3 1 2198.72 0.84 1130.53 70.67 0.44
6 2 3 1 2 2007.21 0.85 1040.72 70.00 0.14
7 3 1 3 2 2274.13 0.86 1395.61 73.67 0.39
8 3 2 1 3 1865.68 0.85 1186.62 69.33 0.12
9 3 3 2 1 1564.04 0.88 1018.15 72.67 0.26
K, 2.62 1.72 1.06 1.49
K, 1.11 1.48 1.71 1.44
K, 0.77 131 1.73 1.57
k, 0.87 0.57 0.35 0.50
k, 0.37 0.49 0.57 0.48
ks 0.26 0.44 0.58 0.52

W2 R 0.61 0.13 0.23 0.04

AR A B, C, D,

HH 3R 4 TR, 52 52 A AR XY A A 1 25 6 P 1Y
Se S5 U > B A oy 55 1 2 b3 745 0 4> 0K S22 R
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TR 5B RN IR 2% K TER & 4%
KOGEHBME 6%, &M T F LG50 R
0.93, = FAE—411IE 2SR
23 BRI T 2R R g

ZEAUR T 75 A [R] RIS B[R] X 52 G A AR A A
Bl b o 0 5 e DL 3.

H T 3 ]R8 A6 N ) SE A 7 i 4 R
IR PP o0 52 S 3 KR /N B o 28 A TR
10 min [, 7 fiz B BE 5 | SPE R W ik oK AH, H.
2 T AR (P<0.05) o TEZEE T, 7 oK o
ZR AR A AL PR IR 8, 25 4 B, B B 5 7

R 78I ] GRS HE I, i RE 2 S BRI b it s e
Jot e FE K g ML BE AR, S AAN I, SCHREE R A , B
JEE P BRI PR, B IS IR TE] 8,10, 12 min
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Table 5 Response surface test results

S AN BAEIREE  CHUBIE YIS
1 -1 0 -1 65.0
2 0 -1 68.7
3 0 0 0 87.7
4 -1 1 0 76.0
5 0 0 0 88.7
6 0 0 0 88.3
7 1 -1 0 70.3
8 0 1 1 85.7
9 1 1 0 78.7
10 1 0 1 81.0
11 0 0 0 89.0
12 -1 -1 0 65.7
13 0 -1 -1 64.0
14 0 0 0 86.3
15 0 1 -1 68.0
16 -1 0 1 75.3
17 0 -1 1 71.0

X} 5 BT IRNE AR RIS b AR R
SOEEE S eV R (N [p AN E Sl A= R M S e € 2
2 [\ A5 Ky Y=88.00+2.094+4.68B+5.91C-0.475AB+
0.50AC+2.68BC~7.5042-7.83B2-8.00C2, J5 22/ ek Ht

W3 6.
R6 HESWER

Table 6 Results of analysis of variance

RIR O CForR Al ¥ FfH PE REFEN

i 1373.83 9 152.65  188.7 <0.000 1 o

34.86 1 3486  43.1 00003
174.85 1 174.85 216.14 <0.0001  **
C 279.66 1 279.66 34572 <0.0001  **
AB 0.902 5 1 09025 1.12 03259
AC 1 1 1 124 03029
BC 28.62 1 28.62 3538 00006  ®*
A2 236.84 1 236.84 29278 <0.0001  **
B? 257.81 1 257.81 31871 <0.0001  **
o 269.47 1 269.47 333.12 <0.0001  **
B2 5.66 7 0.808 9
KA 1.1 3 03675 03224 0.8103
itz 456 4 1.14
BE 137949 16

T o RIR LM R 3 (P<0.01) o

i 36 6 T, [n] I3RS AUH i 2% (P<0.000 1) , [A]
5 780 20 481 I R i 3 (P=0.810 3>0.05) ; 7] 14 & %k R2=

0.995 9, K IEHLE AL R2,4=0.990 6, 8 57 R AL 1.17%.
i B EYE TR, A B C A2 B2 C* FIAZ T3 BC X
M BB V4 (052 i 2 (P<0.01) . R F (AT AT,
25 PR 20 B S V0 5 e R B SR MR ) (C) > 2%
HIREE (B)>ZE B W] (4) .
2.4.2 W N TS HAR AT

Sk FE— 2L 5 AH OGP 2R Z ) i 22 BAE T, AL
Design-Expert 8.0 4C{/f-22 il mey 7 17 — 4 ity 17 0 45 1oy 2
HEATELAI T o 45 R 28 58 LA FH GB35 Wil F)
o7 T A R R LI 4

i & 4 Al b Rl (C) 5282 R (B) M AC .
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T PUNE R 82.2, M TIXBEIEM AT G T2 S
G IE R 72 R E 85 °C  ZEAZ T A] 12 min  HEHE B[R]
12 min, #E47 3 YCOFATIRAER IR, e A5 2B PR A
82.4, 5 HUIMAEAH 225/ N, UESHZ BRI 3K

2.5 U SR bR AT
R Foe DA HE 75 R i (I 28 ) T 20 A A i I G
Fr b AR bR E 45 R LA 7~3 10,
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Table 7 Sausage quality indexes

AR RN Kgy

WH  FRY SR/ fw/ pH{E LHA ofH bHE AE
(/100 g) (g/100 g) (/100 g)

HE =14 <55 <38.0

brifE
Kl 19.67+  4.89+ 3420+ 5.80% 63.61% 5.41+16.52+2.56+
ZEH 023 0.14 0.12 006 023 0.05 0.07 0.01

#x8 MEMBRUELER
Table 8 Determination results of fatty acids

Mgz AT B /% NG iR AR B /%
A G RERR (C14) 1.40+0.03 TARHR(C18) 7.13+0.23
15 $ifR (C15) 0.68+0.02 HAR(C18:1)  32.17+0.79
FrAE R (C16) 19.36+0.21 || WIHAR(C18:2)  34.64+0.68
FAREIAR (C16:1)  1.66+0.05 || WARER(C18:3)  2.96+0.04

®9 SEBNEER

Table 9 Determination results of amino acids

mg/100 g
IR B

DTSR SR 0.87+0.01
TR 3.55+0.06

R 133.81+5.08

H R 15.34+0.10

SR 23.13+0.07

SRR 80.22+1.20

RN 33.74+0.24
2H AR 0.81+0.04
bl Sk 225 R 5.81+0.05
b=t 8.77+0.03

HaEmR 8.86+0.10

REH R 5.33+0.07

HAR 246.01+7.82

AR 14.78+1.02

2R 8.66+0.45
LR 0.3320.01

ik 2R 31.10+0.89

R10 WEMIERNESR

Table 10 Determination results of microbial indicators

T H W BB (CFUlg) KIGFF#/(MPN/100 g)
[E KR <10° <102
(RIS 208 12

FE 7 Al S5 (R XY P 7 i ) R 1 B i R
Ui Bk L KK o3 5 i A ML R S0 0 2R (GB
5009.5—2016, GB 5009.6—2016, GB 5009.3—2016) .
pH {ELAI (022 (B 15 A5 AFOSUIE T4 SRR L. 6 8 W]
R S5 AR XS PR 78 o i 0 T 5 s PR M R, L
YRR AR RRR o H o S ST R R R 2 AN R IR 1
W AR RR O M MR TR . WP R B AL 22 1 A
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