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Sensory quality evaluation model of fermented millet

pepper based on intelligent sensory
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Abstract: In order to study the quahty change of fermented millet
pepper, the sensory evaluation model of fermented millet pepper was
established using the intelligent sensory instruments (electronic nose
and electronic tongue) and sensory evaluation, combinating with the
method of correlation analysis, principal component analysis,

stepwise regression analysis and fitting test. The results showed that
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the weight of the simplified sensory indicators were 38.96 %, 35.06 %
and 25.97% , respectively, and the fitting test R? =0.998 indicated
that the model can replace the original evaluation method. Taking the
PCA of the intelligent sensory index as the independent variable and
the sensory evaluation model as the dependent variable, the principal
component regression equation was established by factor analysis: Y
(sensory score) = 67,672+ 8.296 X color PC1—1.571 X texture
PC1—3.431X PC1 electronic nose+0.288 X PC1 electronic tongue,
and the variance inflation factor test showed that the model had no
obvious multicollinearity ( VIF<C10). The new quality evaluation
model can fit the change of sensory quality during fermentation
process of millet pepper, and offset the defect of the reproducibility
and stability of the artificial sensory.

Keywords: fermented millet pepper; intelligent sensory; evaluation

model; sensory quality
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Table 1 Sensory evaluation standard of pickled peppers
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TR B 22 0 LR v L R PR (24 ~ 30 43 5 R

lals 30 R R B (12~ 23 405 BRI S 22 R B

(0~1143)

(6) B4 Ak 28 Jy 5 < B4 Ak 343 B R A Excel #44 2010
P BT AR S B JE] A O A SR A IBMLSPSS 22.0,
2 RS0
2.1 EB/INERBBE SN
2,11 JEWAHT HFR 2 P ER R R R R 4
B 26.17%,23.37 % 5 i PR 25 L R TE 5 R BB N BN
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TR IR R R ﬁ)z?ﬁ)ﬁﬂ?ﬁ@ AR O 5 B bRk 5 R
S TR O (P<C0.01) . 5 E B 40 Bk W35 E A o6
(P<C0.01) 5 JBT )% 5 8% B M 43 5t 1 38 67 AH 3G (P<C0..05) 5 i85 Bk
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Table 2 Interpretation of result in the sensory qualities
of pickled peppers
LD A 1 A5 RE %
0,73 13.0~16.6 14.37 10.12
N7 7.7~8.9 8.27 5.13
VS 10.8~26.6 22.43 26.17
JoF e 6.9~8.7 7.69 6.35
AUS 12.5~22.3 17.56 23.37
B 56.9~78.9 70.31 11.41
£33 BEERENHEXESH
Table 3 Correlation analysis between sensory indicators

fits R & RS Jo % IS 54y

A% 1.000

& 0.075 1.000

FW —0.734*  0.107  1.000

R 0.621  —0.267 —0.822**  1.000

Wik —0.192 0.533  0.599  —0.519  1.000

M4y —0.412 0.401  0.861** —0.708* 0.912** 1.000

o R T /N R BURR B R 43 5 45 A8 AR R IR AT [BA 43 BT, R =
0.998, BiA L5 (4)
Y = 16.683+ 1.07 X A +0.91 X B 4 1.003 X C(R? =
0.998) 5
B3R 4 AT 5 R L FF R B R AR AR LU Dy 3
32, AL A h R ARARH RAC 1 0.9 1 1, S IR
L1703 3 TR AR MR . L (5D,

Co= (hi Xm) = D) (h, Xm)s (5)
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Table 4 Weight percentages in quality indicators

of pickled peppers
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W /IN R AU B IO R T . S Y b L SR 2 B (81 039k e K
AN R A B A Fe AR AR A A [ 3 O R L A3 =X (D
(2),(3) 3AHEH,

Y = 39.011 +1.783 X A(R* = 0.832) , [@D)
Y = 34.062 4+ 1.208 X A 4+ 0.671 X B(R* = 0.986) ,
(2)

Y = 16.6834+1.07 X A +0.91 X B+ 1.003 X C(R* =
0.997) , (3

=

Y— B B4

A5 5

B——7 Ik ;

C— @,

H s CO AT 4 WK A [T R % 1,783 5 E B 2%
B FIEASR (P<C0.01), r=0.912, Z2 /N K MUY 2 R0 R
FAT — 2 R PRI R S W R T /N R AR BT Y EE AR A
2 i A ok 5 RCE B Ay B IE A S (P<C0.01) . r =
0.861 ., 7 WK RE7E — & F BE b IR & T /N R AR i J3 o P bt
bede— I EEIRE A5 AR, ROFLFIA T @R, BIER
BL.003 . (05 7 T A S T /I K B o2 B BB O R AR AR
25 b E R AR G D S T /N K AR L VT A 4 B
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b WRACE/ % MIERE FRE/ 0 B
Pk 30 1.0 38.96 38
7 I 30 0.9 35.06 35
ERES 20 1.0 25.97 25
By 100 100.00 100

2.2 REBNAREEBREREES
2.2.1  REE/NAKMWEGEIEE ER 0T RS o T
Ik B 2 AR 22 1 48 A B A6 O A0 B0 25 B M AR bR I — Rh ST
Ay BT AR A 4 (Y i) A A5 fR7 PR L W L J 0 B AR X
TR0k N K A RE B R B AT A 4
BroBEULER 6, 825 A (B F 5 B FE AT 2 > FE BT
7 BBBIRRY R F 8520, B A& T LW/ N KA B 4 K
AT 0905 B B UL AT DA B A $8 AR B9 BT 2 A 2 B 1T AN R R
IINKHUR b B
2.2.2 HFHH MR RITETF SRS
F6. 1 3 AHET R BRI FTHRE N 86.768% >85% , F WA
3SAE F O 4R DL IR Kk B DN R RS 4 K A 1 A
Bl Hom 8 1 N TR 25T R 48.397 %0, RRAE
B> 4.356, EZ W75 BT H RN PCL 5Tk, % 2
ANHETFIT TR N 24.536 %  FRAE(E K 2.208, ETLH i
F i PCL BTk .56 3 A B 71 7 22 STk %y 13.835 %0 4 1iE
{28 1.245, £ 4 B 21 PCL 5Tk,
2.2.3 BERIRGEST XbE 6 i 3 ANA F TR,
GERWFET, MTR6 R FM BT BT EE 24
F2 B3 1 fr R R — o TR O Pk R AT R LA R B
ERFORM A s @ A7 . 8 X, PCLLX, PCL, X
PC1. X PCT Jyf #00 A% 4 , I 57 22 Ju et Il )3 7
Y=67.672+8.296 X X, PC1 —1.571 X X, PC1—3.431 X
X,PC1+0.288 X X, PC1, (6)
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Table 5 Eigenvalues, eigenvectors and cumulative contribution rates of principal components

B i) /d X,PCl1 X, PC2 X,PCl X,PC2 X,PCl1 X,PC2 X,PCl1 X,PC2

0 —1.130 0 1.320 9 2.170 9 —0.365 76 0.479 49 —1.6210 0.400 8 0.592 6

2 —1.1820  —0.4180 0.328 1 —0.627 18 0.711 29 —1.055 0 0.658 7 0.877 8

4 —0.5190  —1.216 0 0.117 5 —0.141 06 —0.682 20 —0.943 0 0.734 9 1.002 7

6 —0.5600  —1.118 0 0.027 5 —0.082 86  —0.218 60 —0.209 0 0.596 9 0.792 9

8 —0.1870  —0.014 0 0.161 9 0.411 59  —0.549 10 0.3138  —1.266 0 —0.078 3

10 0.347 2 1.638 1 —0.781 0 1.215 79 —0.462 30 0.6703  —1.195 0 0.047 3

12 0.252 8 0.527 6 —1.306 0 0.042 90 —1.712 70 0.720 2 —1.206 0 0.001 2

14 1.274 1 —0.616 0 0.172 2 1.460 59 1.629 23 1.024 6 1.416 5 —1.621 1

16 1.703 4  —0.105 0 —0.891 0 —1.914 00 0.804 94 1.099 6  —0.142 0 —1.615 0

""""" FRfEM 1811 0997 1963 0.622  15.880 1469 4795 1722

TR/ % 60.362 33.238 65.430 20.717 88.223 8.160 68.498 24.594
2tk s/ % 60.362 93.600 65.430 86.147 88.223 96.383 68.498 93.092

T X B2 X AR X A T8 X AT

®6 HEFHMEFEE

Table 6 ILoading of factor after rotation
b W1 M2 HF 3
X,PC1 —0.933 71  —0.902 15 0.462 41
X, PC2 —0.970 43 0.841 10 —1.570 70
X,PC1 0.789 18 0.435 55  —0.958 37
X,PC2 —0.484 29 0.665 63 0.732 23
X,PC1 0.464 73  —1.181 43 —0.984 72
X3PC2 —1.174 55  —0.345 51 0.915 32
X,PC1 1.338 50  —1.023 92 0.512 75
X.,PC2 0.970 56 1.510 73 0.891 08
""""" R 4356 2208 1245
Tk R/ % 48.397 24.536 13.835
il sikE/ % 48.397 72.933 86.768

T X @2 X B s X A T 5 X oA T

R7T GEEFATENSREERAMSGEERY
Table 7 Coefficients of multiple linear regression models

fitting after factor analysis

* 8 HBHNKIE
Table 8 Validation of the model

B /A EEIBONM OREIPMORIIE  RE/ N FHIRE/ %

AF ¥ X,PCl X,PCl X;PCl X,PCl
LI (AT NS EY 4 —0.830 —0.157 —0.343  0.029
[EVEEY RN 67.672  8.296 —1.571 —3.431  0.288
bt 1 22 1.736  3.352  3.399  3.586  2.798
T 29 KR ¥ (VIF) 3.314  3.408  3.793  2.308

IR ER 22 1R O W] i 2 AR M (VIF<<10) . 25 51 Fa
LA, HIk X, PC1.X,PC1.X,PCl.X,PCl H#i ¥
T A
2.2.4  BETUWGIGAE 2 8 W] AT T A A0 E . (7]
RER/NN 0.47% I KN 9.47% , 1R 25 3.70% , B
RAY 4 A5 B A v o 7T F /N KBS T 2o 2 o B 1 T £

0 53.36 50.80 5.04
2 55.10 54.84 0.47
4 65.74 64.36 2.14
6 63.91 63.40 0.80
8 67.38 70.97 5.05 3.7
10 73.02 74.33 1.76
12 77.35 78.10 0.96
14 72.79 78.81 7.64
16 80.40 73.45 9.47
S

R F 78 AP [ )9 23 BT K AU S R 6 - LA B/ K AU IE )5 #Y
BE RS R R E RRERE S AR PCA Sy A7 &L AT T
3 o AR A A8 R A o [ 0 2R 50 43 [T A 2R Y T A
HEAT RS WA 2 BT 5 @S 5 Y = 67.672+8.296 X
X, PC1—1.571 X X,PC1—3.431 X X, PC1+0.288 X X, PC1,
FARBBES I E L L RF REEN. VIF KLY 2
Z LA R WY B 2R AR A TR 5 3 /DN R AURR B A B AL 1
RGBT A ot BT 45 Y R S % 0 2T 5K b S e Ok I i AR
HN R At AR AL L SRS TN DR R A FE A 1 2 S ok
B+ BT A /N R AR B A 7 SRR AR OGBS S 4% . iR it
R W T R I 3o i v AR B 0 3 35 78 A A S SRR S
R B g bn A TRCE 58 RERUVE 45 & B S0 N oe # 1)
R A B L

5% Uk
L) 8%, W, 5530, % MR R R £ & 89 BF 5T iE
JEL)]. i 5 RBERE . 2017, 53(3): 106-108, 117.
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Table 4 Determination results of sugar alcohols in

test samples g/100 g
B i 53 K R
HPLC-DRID ~ HPLC-ELSD
A ND 0.018
el H A IS o ND ND
2 ND ND
A B 4.507 4.712
TR A 1 T2y 52.124 50.861
& 2 3.237 ND
AR M B 0.039 0.041
JCHE AR 2 Ty 55.799 55.206
P 4.614 4.596
PN 38.229 38.471
PN AR T ND 0.026
o 2 31.388 32.107
AR M B ND ND
okt ITEy 0.039 0.040
En 0 ND ND
U6 3 R R AU LR O A 2 (R S R AT AR
ADET KE RS N 5 = BORAR 35 12— 7R 22 3 6 R I ik Ay [ml
W23 1R T o B0 R 3 s — 2 R O B A I vk 3 P

O i S s 2 TR R4 A o R G AR e T A R L
5 14 B OB LB TR7 R 0 DR B 45 77 AL L S BR A
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