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Optimization of noodle mate of shiitake mushroom flavor by fuzzy math-

ematical evaluation and response surface methodology
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Abstract: The noodle mate of shiitake mushroom flavor is a kind of condiment with fresh shiitake mushroom as the main
material, which has the special flavor and nutrition. On the basis of single factor experiment, this paper optimized the ra-
tio of main materials of noodle mate through fuzzy mathematics evaluation and response surface test. The optimal ratio
was slightly adjusted for convenience in production and the verified, followed by the determination of its physicochemical
and microbial indexes. The results showed that the best proportion of the noodle mate of shiitake mushroom flavor consist-
ed of braised and diced mushroom 100 g, bean paste 14.1 g, red oil 39.1 g, 3% cross-linked hydroxypropyl starch emul-
sion 36.4 g, chopped onion 7.3 g, chopped ginger 3.6 g, sugar 2.3 g, salt 4.5 g, chicken essence 2.3 g, MSG 3.2 g, white
pepper 0.4 g, thirteen spices 0.4 g, oil consumption 9.1 g, fermented bean paste 18.1 g. Under these conditions, the noodle
mate of shiitake mushroom flavor was uniform, ruddy in color, full-bodied in flavor and best in taste. The fuzzy sensory
score of the product reached 91.35, and it fit well with the response surface model. The physical, chemical and microbial
indexes of the product met the requirements of the national standards.
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Table 1 Factors and levels of response surface test

# Factor
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0 100 15 40 30
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Table 2 Sensory evalution standard table of noodle mate

B P FRHE Evaluation criteria
P TENE BE

Index  Weight V(10079 BL(80 41) 160 5 %40 49)
Excellent Good Medium Bad
[EERE 0.15 [EREART RS DIRES PRI, A6 CRERAEG, 7 EE BERE, BHRGE
Color Ruddy in color and lustrous Ruddy in color with the Reddish brown in color, with  Dark in color and without
certain luster a certain luster apparent gloss
AN 0.3 AR R SE LR B RS P — PR =
Taste Tastes more delicious Taste delicious Taste normal Taste poor
LS 0.3 TR T DR BOAAT TEIRAN 2 TR, A 50k
Smell Full-bodied in mushroom Rich in mushroom flavor ~ Poor in mushroom flavor Strange smell in mushroom
flavor flavor
B 0.25 G AT Y, A B i AR S) B RE T AR AN ST O B AR A AN ) AR BR A
Form Uniform more distribution, Uniform distribution, Uniform less distribution, Uniform not distribution,

moderate more consistency

moderate consistency

moderate less consistency moderate not consistency
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Table 3 Voting results of sensory evaluation for noodle partner
g5 3% Color LR Taste Sk Smell JE#4 Form
Experiment  {f R # e R = M SR = R R #
number Excellent Good Medium Bad  Excellent Good Medium Bad  Excellent Good Medium Bad  Excellent Good Medium Bad
1 4 10 6 0 8 12 0 0 2 13 4 1 8 6 4 2
2 10 10 0 0 2 8§ 10 0 4 8 6 2 8 4 8 0
3 15 5 0 0 12 6 2 0 10 10 0 0 8 10 2 0
4 4 12 4 0 2 10 6 2 4 6 8 2 8 4 8 0
5 8 12 0 0 2 g8 10 0 4 8 8 0 8 6 6 0
6 12 8 0 0 6 8 6 0 2 14 4 0 4 14 2 0
7 12 8 0 0 8 10 2 0 6 14 0 0 6 8 6 0
8 14 6 0 0 6 10 4 0 4 10 6 0 4 8 8 0
9 4 12 4 0 12 6 2 0 4 10 6 0 4 10 6 0
10 16 4 0 0 10 8 2 0 10 9 1 0 6 12 2 0
11 6 8 6 0 6 10 4 0 2 8 10 0 7 8 5 0
12 12 4 4 0 6 10 4 0 4 10 6 0 10 5 5 0
13 10 10 O 0 12 7 1 0 6 12 2 0 6 10 4 0
14 8 6 0 12 2 0 6 10 4 0 4 10 6 0
15 4 10 6 0 6 14 0 0 8 10 2 0 4 8 6 2
16 12 8 0 0 12 4 4 0 8 12 0 0 8 10 2 0
17 10 10 0 0 8 12 0 0 8 10 2 0 6 6 8 0
18 14 6 0 0 12 4 4 0 10 10 0 0 8 12 0 0
19 10 8§ 2 0 6 10 4 0 6 12 2 0 4 12 4 0
20 6 10 4 0 12 8 0 0 4 8 8 0 4 10 6 0
21 8 12 0 0 13 7 0 0 5 10 5 0 4 10 0
22 16 4 0 0 8 10 2 0 6 12 2 0 8 8 4 0
23 8 10 2 0 8 12 0 0 6 12 2 0 8 8 4 0
24 12 8 0 0 12 6 2 0 7 10 3 0 6 12 2 0
25 12 8 0 0 13 3 4 0 10 8 2 0 8 10 2 0
26 12 6 2 0 12 6 2 0 10 6 4 0 8 8 4 0
27 12 6 2 0 12 4 4 0 4 12 4 0 6 8 6 0
28 6 8 6 0 6 10 4 0 2 8 10 0 7 8 5 0
29 12 6 2 0 12 6 2 0 10 6 4 0 8 8 4 0
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83.6, G22=86.4, G23=85.5, G24=87.0, G25 =88.4, F4 MEEREREITSER
G26 =87.3. G27 =83.9. G28 =78.7. G29=87.3, u@m Table 4 Design and results of response surface
TR 6 Bt M 45 R EL Ak 3 4, 945 ] Design-Ex- — - expeffgme"z —
A 2\ S R N BE% Cam DIEMmI EEIE
pert 12 XHREPF AT A AT Expériment Shiitake Bean Chili Starcli Sensory
A JE!Z‘ E T 6:}. y\j g & 1E , ,fi )EH Design—Expert 12 number mushroom/g paste/g  oil/g milk/%  score
R RRE VRS AT E AT, ME R (D 5 E oL e
W E W BEIRERNE B LR nE 3 100 15 40 30 89.8
(OO FPE R FLE I & (D) Z 18] (1) — IR =13 75 F2 4 75 10 40 30 75.2
Y=88.62 + 2.474 + 1.17B + 0.28C + 0.48D~ 1.854B + > > 19 4040 781
6 100 20 50 30 81.7
2.274AC + 1.004D- 0.93BC + 0.43BD + 0.050 7 100 15 30 20 354
CD-5.154-4.318-2.01C*-0.45D%, [a] = # 7Y 5 22 8 100 10 50 30 81.1
AMTLEBNE 5. 9 125 15 30 30 81.9
» . X 10 100 15 50 40 88.5
A3 (p>0.05), R=0.925 4, R\"=0.850 8, HH b 1] 12 100 10 40 40 82.5
R VR4 ) IR AT RO G R R . A 13 125 15 >0 30 865
\ N = e — 14 75 20 40 30 81.3
H—IRIA R ACFEER IR, BCT IR RIS, s ’s s 20 20 018
AB AC A*\B’\C* W Z W BL AL I (p<0.05) . AR HE 16 100 15 40 30 88.1
FARIIHAN, 7 CLRIE % D 250 3 6 KR T 4 FEAR 17 020 4020 ss2
o . . . e e 18 100 15 40 30 89.5
TR it JOT SR PR DR /UM I S A 2 0 O > S R T 1 100 - 20 20 £3.0
IoE>ER AL INE> 20 MR I &, U & 15 N &= 20 125 10 40 30 822
o 7 BT VAN B R, BER RS AR B A 21 125 s 40 20 836
S i T i s 22 100 15 50 20 86.4
5!/ Fﬂ&mfﬁjﬁi\x‘jil 23 100 20 40 40 85.5
2.3 MNERERZREERSH 24 125 15 40 40 87.0
DU B VP4 MU NEA (R )y RS 2 0015 40 30 s
WO S, SRBE B R F Rk 2 0 B e 0w
25 PEAR TR VT 23 1A 5 Mk R B, T 45 v 2 A A AV 28 75 15 40 20 787
(54 15t BH A2 EAE FH ek o 29 100 15 30 40 87.3
#=5 MNEmEYVIRBEFESHR
Table 5 Variance analysis of the response surface regression model
J7 22 KUR Source  “FJ5 Al Sum of squares [ & Df YJJ7 Mean quares  F i Fvalue  p { p value
574 Model 393.90 14 28.14 12.40 <0.000 1 i3 Significant
A 73.51 1 73.51 32.41 <0.000 1 *
B 16.33 1 1633 7.20 0.017 8 *
c 0.96 1 0.96 0.42 0.5252
D 2.71 1 2.71 1.19 0.293 1
AB 13.69 1 13.69 6.04 0.027 7 *
AC 20.70 1 20.70 9.13 0.009 2 *
AD 4.00 1 4.00 1.76 0.205 4
BC 342 1 3.42 1.51 0.2396
BD 0.72 1 0.72 0.32 0.581 4
CcD 0.01 1 0.01 0.004 0.948 0
A 172.15 1 172.15 75.89 <0.000 1 *
B 120.73 1 120.73 53.22 <0.000 1 *
c 26.31 1 26.31 11.60 0.004 3 *
D 1.32 1 132 0.58 0.4577
¥4 Residuals 31.76 14 227
JAI Lack of fit  27.53 10 2.75 2.6 0.184 6 N2 No significant

R*=0.925 4,R.s"=0.850 8

TE ORI 2
Note: * indicates that the model is significant.
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Table 6 Physical, chemical and microbiological indicators of the product

fatr FrifE
Indicators Standards

w(frEh) (BL NaCl it,g-100 g

) <30
Salt content(NaCl, g-100 g")
R AT U mg- ) s
Acid value (in fat, mg-g") h
i AR (ARG T g - 100 g 025
Peroxide value (in fat, g- 100 g") e
KB (MPN - 100 g 0
Coliform bacteria (MPN-100 g™) h
SO EIRE SR AR
Staphylococcus aureus content Can’t be detected
WITRE & & A

Salmonella content Can’t be detected

ORIEEES RBFFEbRilE
Results Meets the criteria or not
99 i
’ Coincidence
s A
0.3 fie
Coincidence
(iRey
0.02 .
Coincidence
s A
< fe
Coincidence
N oA (iRey
Not detected Coincidence
ARA HH (iRey
Not detected Coincidence
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