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Establishment of Evaluation Model and Prediction Model for Flavor

Characteristics of Guilin Rice Noodles
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Abstract: Seven taste evaluation indexes of Guilin rice noodle, including salt absorption rate, oil absorption rate,
color difference value, porosity, brine absorption rate, brine flavor similarity, and sensory score, were determined. The salt
absorption rate of each group of samples was 1.05%~1.80%, oil absorption rate wass 0.4%~1.0%, brine absorption rate
was 1.69%~3.93%, porosity was 13.56%~34.56%, color difference value was 20.42~31.61, flavor substance similarity
was 25.49~32.59, and sensory evaluation result was 41.71~49.75 points. Through principal component analysis of these
indicators, the cumulative contribution rate of the first two principal components was 89.08%, and a linear relationship
between the principal components and Rice noodle’s flavor property indicators was confirmed, thereby an evaluation model
of Guilin rice noodle’s flavor properties was established. Then, the quality evaluation indexes of Guilin rice noodle, such as
breakage rate, moisture content, cooking loss value, paste degree, iodine blue value, rehydration rate and texture index were
measured. With the comprehensive score of Guilin rice noodle as the dependent variable, and the quality evaluation index of

Guilin rice noodle as the independent variable, stepwise regression analysis was used to screen the quality indexes of Guilin
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rice noodle that affected noodle’s flavor properties, and establish a prediction model for Guilin rice noodle’s flavor properties.

The prediction model took hardness, breakage rate, elasticity, and chewiness as the reference indexes. The two sets of

models provide references for the improvement of Guilin rice noodle evaluation system and quality improvement from both

consumer and production and processing perspectives.
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Table 1 Selection and setting of samples
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Table 2 Criteria for sensory evaluation of Guilin rice noodles
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Table 3 Results and descriptive analysis of salt absorption
rate, oil absorption, brine absorption rate and sensory

evaluation of Guilin rice noodles
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Fig.1 Porosity measurement results of some samples
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Table 4 Measurement results and descriptive analysis of

surface porosity of Guilin rice noodles
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Table 5 Determination of color difference value of

Guilin rice noodles after taste
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Fig.2 Comparison of gc-ims two-dimensional spectra of samples
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Fig.3 Fingerprint of volatile flavor compounds in the sample
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Table 7 Similarity analysis of flavor compounds in Guilin rice noodles

Ty 1 2 3 4

5 6 7 8 9 10

AL 31.80  30.64 3242  28.57

27.41 3259 3029 2643 2549 2733

A 4 T A A 37 0 LAV 804 ) matching
analytics 1 4 E AT AHALLEE 43 B, BOCHE % 1 AR )
JoT R WA R T AR AE AN [R R i R AR B &, AT
W S5 KR B i 5 TR T KR it 22 D) SRR A B0 E 43
RENIR TR, ATUE R MR 5 K Z A
5 R AR 5 AH UL BE S LA 25.49 %2 32.59 2 [,
FE &5 RE S B AR URE FE A — e M EFE, XA
IS EEMOR K B B 4509 F 80U N R AR FE5R 55 A %,
F T A ARA S sk 0 A AR T AR 1 o b TE B R
DAL It ] g 5 A AR CK OB B S BT 485 215 1) 4 R M LR
Y5 R

22 AEACKA NSRRI AL B9 2 L
TR G WTAEA S U8 B 2 9 2 e 53 (1 1 7

RN TR R T e B 32 e 4y AN A A 545 B R AL
B, DOHRZGEEIFNE, AR R T 28BS
e R AR AR B R BN, 1k EAE
F]— RUBE AT LU AN 0 AT, AEBEAT E R i 2
HI A H SPSS 20.0 H4 %A it o1 £ b5 £ ahs AT b vEAL
WAL A R T

ZX gy = (X —0.013 660 91/0.002 329 69

ZX e = (X —0.006 525 889)/0.002 178 144

ZX g = (X gy ~27.344)/4.091 636 169

ZX = (X —0.240 555 79)/0.068 209 695

ZX syt = X o pamnee—0.027 452 388)/0.006 154 422

ZX s xmopnne = (X g ~29.296)/2.587 560 305

ZX saeiiy = X g ~41.718 75)/2.576 290 814 263 55

(4
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AF:
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X s iooniain— — B 7K RERABAN L 28 3R 5

Xggup— —REIPMER.

CA_ES N JE a5, tF 55 2% i 46 Bodl 45 2100
B2 bR AE AL B ZX. # R AR AR AEAL S, X 10
B FAEMAIIRE M) 7 DKL RARBEAT o
I b, MR SEEC 32 ey Bt U7 ZE MR R I H] 90%
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PR AN R TTIRF AR 8 5 Bl LR HR AR AL )
WA 9.

* 8 ERHTHIFHEER TR
Table 8 Eigenvalues and contribution rate of
principal components

7 EM ARG E
B /% A%
1 539 7713 77.14
0.84 11.94 89.08
0.36 5.19 94.26
0.23 3.35 97.62
0.13 1.87 99.48
0.02 0.33 99.81
0.01 0.19 100

R AEAEIE

N O L B W N

®9 FTEIERHFIEEE

Table 9 Eigenvectors of main indicators

1547 IRA 1 ZRAH2

LEES 0.91 -0.33

i F 0.77 -0.48
&£ 0.96 0.12
FLE 0.91 0.13
KB 0.93 0.16
KREAARNLE  0.93 -0.17
BE RN 0.70 0.64

M8 ATLLE BTS2 7 1) 8T 22 51
Rk HIE F 89.076%, 1 HIHI > LR AL T
KB ARNEFT G E . AR 9 P& Fa bR AL 7 &
ERTRAE 58— AR IR KA R IR 5
W, e, FLERES, s KRR L K KU
LS B VRO, RIJLF S 7 A BRI T
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rfabrs B oA ERSRRM R OEME. FLEE,
B K MR MACR S TR DI 45 T2 S Ik AR PR JEE (1 1
Wrdabr. ARE LR XS BRI ) &, ) DA E
By (F1y F2) 5 KM AR TR BR8] 2 1 5%
F&RILA, PAMAI (5) & 6):
F1=0.618%ZX 2 +0.143XZX 2 +0.178%
ZX 5 F0.169XZX 4 e 70.172XZX e $0.173 %
ZX gopmnenns TO13XZX e (5
F2=0.398%ZX 1.5 =0.575%XZX g3y 0. 144X ZX 1 e +
0.156%ZX 3y +0.194XZX s +0.203%ZX p popige
0.764%ZX 1geivimn (6)
A ZX yas ZX s ZX wnps ZX pns
zZX EENTIE zZX B 7R PUBRAH LU > ZXFE’E’LT‘My\jJ:ﬁ (4 EP
F IR EARHEIL A A5 R
PABEAS T2 0 i 2 FR RS AL AR o T S R 32
IR Z AT EE B AL, 15 B MK AR
RPN SR G435y (P HE AR (7 -
F=(0.771/0.891 )xF1+(0.119/0.891 ) xF2 7
R AL G FEBEARN LR A, THEAE
B R BE i N RS B R A5 B SRR A
gy, SERMEL 10, ATLAE Y, B RKFE MRS 20
FE -1.47~1.31 Yo Z N, 45 & FF i R IR S5 1 Ot R
B ANIESREA [F) 2 7Y f0 AR KRy 2 1) N R A 5T
WA P .
F10 FEMKMERNELPBHERGER/S
Table 10 Main component scores and comprehensive scores

of Guilin rice noodle samples

Ema2 HAE

HerT SeFs ZRA 1

2 1.31 1.30 1.36 1
10 1.03 1.20 -0.12 2
5 0.64 1.04 -1.95 3
1 0.39 0.27 1.11 4
3 0.14 0.26 -0.66 5
6 -0.19 -0.17 -0.32 6
9 -0.29 -0.43 0.56 7
7 -0.59 -0.74 0.38 8
8 -0.96 -1.19 0.54 9
4 -1.47 -1.56 -0.89 10

2.3 AR & R A8 AT

FEMRORAG BE il B8 70 i B i b 4 R AR 11 o,
R o3 HEAROK R B i [ 18 2% SR BT 7E 20% 2 40% 1)
Vi B 2 6], HEA R T AT 2 MW S R Y, B
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FEm sk s e Sie i inER ¢, T Eam
EIAKR A B R, s &R T
FERCK R B i 1 7K 3 B 298 L AE 50%~70% 2 1H],
FFE T SR initk R, HRop &g R
A5 REN 9.62%, UL KA KB R
TN — 5 IR PR R Ky 28 286t o2 7D et 4 £
W17 FE UL R WA S5 48 b5 0] UR &4 i ) 11X
BeFR PR AT — 8 RBPE, 9 — /MRS I R s
I, iz B AN S (A B, AT LU K
BEME B — 2 FR BRIl SR BB S e S R R i
I C 25 RIAR A, JFURHAC b Rk T A

6]\ S A 5 AN i) 45 3 2 X 1 e 8 A 7 A 52 1]
KA N R 2 B B AR AR ) 28 B AR A = 1
AKEFRET, I 5E g AL AT R B B R iR bR 5 R
IKZR Z NAAEAE — 5 [ A e

B 12 Af A1, PR fabm (R FE . s vE . rH g
PEMARER T FRFEFER 18, Ik E AL
L=, PHERE S PTR ZEReE, HAPmE. W
SR L g ) R e R BB R, 4 iR 35.59%
36.19%- 37.25%, M SR HRORS 14 7% 53 AR 25000 i /)
(RS AR EAT AT A IR BRI S 7E S R FE AR 2 R AR
K, BAH—wMREME.

x 11 EMKBERREER (#2HER ) WESR

Table 11 Determination results of quality indexes (partial indexes) of Guilin rice noodle samples

HurS O BEEY%  KaEE% ok A WA A FKE%
1 31.32+0.23" 63.56+0.34" 0.07+0.01" 0.14+0.02° 0.34+0.08"" 18.81 +0.09*
2 21.81+0.36° 68.88*0.25 0.06+0.01° 0.01+0.01° 0.30+0.06™ 20.62+0.12°¢
3 31.42£0.15° 51.19%0.31° 0.07+0.01° 0.02+0.01° 0.36*0.07" 19.71 +0.16%
4 3624+0.26° 5338+027° 0.07+0.01° 0.14%0.01" 0.55+0.06" 15.63+0.18"
5 2276 +0.42° 6723+036° 0.06+0.01° 0.01+0.01° 0.11+0.04" 30.84+0.19°
6 27.51+0.27° 65.59+0.55° 0.06=0.01" 0.01 +0.01° 029*0.03 21.86+0.27°
7 40.57+0.34°  61.17+0.33°  0.07£0.01"  0.05+0.01° 0.55=0.06 15.09*0.17°"
8 35.52+0.61° 62.67+0.67° 0.09%0.02° 0.15+0.02° 0.84+0.15" 12.18+0.23°
9 36.97£0.37° 63.08+0.34° 0.07+0.02" 0.02*0.01" 043+0.14° 18.64 +0.26"
10 23.8+0.14" 68.74+047° 0.06+0.01° 0.01+0.01° 027+0.09"" 24.62+0.30"

x 12 EMRHERREER (AR ) MESER

Table 12 Determination results of quality indexes (texture indexes) of Guilin rice noodles

g5 HEE N P 304 /mm JRAE /N H %M /mj
1 2.91+0.12°¢ 0.71 £0.09% 1.15+0.15" 2.08+0.16° 2.41 £0.13"
2 3.79£0.19° 0.66 +0.07* 1.140.14° 2.48+0.24° 2.84+0.19°
3 2.53 £0.24%¢ 0.71 £0.06" 1.04 £0.19° 1.81£0.09% 1.89 £0.15%¢
4 2.00 +0.27° 0.68 £0.06" 0.93 +0.04° 1.36 £0.07° 127 +0.17°
5 228+0.11% 0.66 0.03* 0.99 +0.07" 1.50+0.16" 1.48 +0.13%
6 3.01+0.18"¢ 0.68 +0.07° 1.04 +0.16" 2.04+0.17° 2.12+0.09"
7 3.57 £0.09™ 0.62+0.11° 1.13+0.14° 228+0.13" 2.61+0.16"
8 2.51+0.15% 0.70 £ 0.01° 0.87 % 0.09" 1.74%0.10° 1.53+0.18"¢
9 4.01+031° 0.74 +0.04® 1.10+0.10" 2.98+0.09" 3.28+0.27°
10 5.97 +0.28"° 0.71 £0.02* 1.05 £0.08° 421+0.17° 4.45+0.29°
KA 5.97 5.53 0.74 1.15 421
RME 2.00 1.81 0.62 0.87 1.36
¥R 3.26 3.01 0.69 1.04 2.25
AT E 1.16 1.09 0.04 0.09 0.84
PSS 4 35.59% 36.19% 5.12% 8.79% 37.25%
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Fig.4 Comparison between comprehensive score of taste

properties and predicted score of taste properties
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