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Abstract: In order to screen the quality evaluation indexes of Guilin rice noodles and establish the quality evaluation
system for Guilin rice noodles, six representative samples of Guilin rice noodle were selected for thedetermination and
analysis of indexes. The results showed that for Guilin rice noodles, the coefficients of index variation were 2.97%~24.41%
for main components, 24.04%~65.85% for textural characteristics, 69.58%~97.23% for gelatinization degree and
6.23%~23.16% for aging degree. After heat cooking, the coefficients of index variation were 1.34%~25.49% for main
components, and 23.84%~53.61% for textural characteristics. After flavor absorption, the coefficients of index variation
were 4.75%~61.74% for taste quality, 1.06%~33.83% for flavor quality, and 1.31%~6.10% for sensory scoring. The indexes
were analyzed and screened to obtain 19 representative indexes, such as water mass fraction and protein mass fraction.
Principal component analysis revealed that the total contribution rate of the first 4 principal components was 95.509%, and
the four principal components were extracted to establish aquality evaluation system. By analyzing the quality indexes of

six kinds of Guilin rice noodles, 19 evaluation indexes were screened out and an evaluation system was established. The
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evaluation system covers three states of Guilin rice noodles: raw finished product, heat cooking and flavor absorption, and

can be used to evaluate different qualities of Guilin rice noodles from raw finished product to consumption.

Key words: Guilin rice noodles; quality evaluation; principal component analysis
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Table 1 Sample selection and setting

HepEs gk T Pk S RARZ AR s RS /d
1 FTARHMRAS AR HRIE RSN E) 180 180
2 FARAERKE  HR AR S 180 180
3 FREMAS TR JERERRNS 180 90
4 TR L EEERENT) 120 180
5 BPAAEMAS B B THIAEE 60 2
6 BPRAEARAS B BT EARENE 10 2
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Table 2 Number and response characteristics of each sensor

of electronic nose
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Table 3 Criteria for sensory evaluation of Guilin rice noodles
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Table 4 Descriptive analysis of different quality indexes of Guilin rice noodles

F4F RAOME O RKME CR¥ME AREE ERAE% i34 R
KT 4% 50.54 71.03 60.80 7.23 11.90 0.06 -0.33
TR ENEI% 78.11 84.61 81.23 2.42 2.97 -0.03 -0.89

BRI Z 55 % 20.83 25.83 23.84 1.70 7.12 -1.08 2.14
VW e ) 432 8.89 6.38 1.56 24.41 0.54 0.76
R /g 23.02 71.99 51.25 19.28 37.62 -0.38 -1.42

F Zcd 0.11 0.57 0.28 0.18 65.85 0.70 -0.85

A 0.35 0.71 0.53 0.13 24.04 0.01 -0.38

JE oAbt 8.03 21.03 11.66 5.15 44.14 1.58 1.92

wEL o /M 3.11 9.78 5.73 2.62 45.67 0.70 -0.91
FKE% 1.27 11.72 6.39 3.92 61.34 0.26 -1.07
RECERA R 0.08 0.21 0.14 0.05 36.26 -0.21 -1.61
ARAREE % 2.34 3.99 3.09 0.66 21.51 0.20 -1.75
WLiR )/ C 6.00 729.00  350.22 312.05 89.10 0.04 -2.67
HAE 25 % /(mPa-s) 27.00  1831.00  918.81 893.33 97.23 0.01 -3.19
BABELE/(mPa-s) 6830  2098.00 1072.88  926.63 86.37 0.02 -3.01
M348 /(mPa-s) 68.75  3263.00 1567.63 1294.71 82.59 0.06 -2.01
REFEL /(mPa-s) 70.00  4698.00 2527.83 1758.76 69.58 -0.05 -1.18
1 4 {# /(mPa-s) 67.60 408400 2183.43 1569.02 71.86 -0.02 -1.58
YRR T,/ C 39.40 48.80 42.40 3.48 8.21 1.55 2.33
AR E T, C 26.50 31.10 29.02 1.81 6.23 -0.53 -1.49
% RIBE T/ C 26.50 59.00 48.68 11.27 23.16 -2.03 4.75

s s AH/()/g) 11.53 15.15 13.16 1.34 10.22 0.56 -0.82
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Fig.1 Correlation analysis of different quality indexes of Guilin rice noodles
&R 5 THEWKM REIETREIAES T
Table 5 Descriptive analysis of different quality indexes of cooked Guilin rice noodles
ELEo RAOME R PHME AEE EREH% O RE S %A
IR TR =5 8% 61.00 72.00 67.05 4.83 7.21 -0.36 -1.71
AR E D% 7038 7240  71.55  0.96 1.34 -0.53 226
HEEWN R TN/ % 1778 21.80 19.62 1.45 7.39 0.44 -0.51
TQR RS/ % 403 7.58 5.50 1.40 25.49 0.44 -1.36
) g 15.45 35.80 25.89 8.60 33.23 0.07 -2.34
MR 0.26 0.51 0.38 0.09 23.84 0.20 -0.40
a3 0.20 0.72 0.42 0.18 42.01 0.73 1.04
JE K 4.71 14.89 11.34 3.74 32.99 -1.28 1.51
aEL b /M 1.07 6.87 4.22 2.26 53.61 -0.31 -1.34
N
2.2 RAEARA 5 T O 45 47 1Y i 9 42.01% I 53.61%, 1285 T2 45 O FE MR KR
MK SATULE H, &1 @5 MK K55 TERERE . bE. NHMEME EA NI R A ZE .
JoT B o BObRE 22 /)N, U B T [ AR MOK R 220 2 A LREaNT, WTLLE K ES L. EEHRRE

J5 B 7K 43 5 B 4y B0 B s, OF 5 ED A R AROR AR EE R EE R AR RIS, K. #ik
M. BARRES KNSR SRS, N ME VS A O o A R M AR R M AR AR, DR
25.49%. JRKRFPETT TR, A5 IR B o 22 AR BR, WONBE R, s IE I K = AN bR KR R R
N 8.60, M. MM E RS T RBORI R, 4 A=A 5N
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Table 6 Descriptive analysis of taste quality of Guilin rice noodles
EERo ROME RKMA #E WREE RFARE%N RE R
BRoA -26.31 17.18 -8.79 13.09 61.74 0.50 -0.62
R -10.21 6.44 -0.82 3.86 13.23 -0.50 1.29
Bk -10.25 11.88 -1.45 4.81 16.85 0.83 2.78
Elvk B —4.00 0.58 -2.08 1.45 5.21 0.48 -1.02
=k A -5.26 0.58 -1.30 1.36 4.75 -1.32 3.33
R -12.73 5.34 -3.24 5.99 22.37 -0.14 -1.35
FEE -2.97 10.68 3.76 4.66 13.81 0.29 -1.36
Ak -19.88 2.60 -8.72 7.39 34.75 0.12 -1.36
Hrok -8.12 16.55 2.58 8.03 24.64 0.35 -1.31
R 7 EEMRORI XU G B R 2 A
Table 7 Descriptive analysis of flavor quality of Guilin rice noodles
R34 AR o R B2t L4 AT RAME RKME HME AREE RRAR% WA AR
Wwi1C GBS 0.78 0.92 086  0.05 5.59 -047  -0.92
W5S REMSH 1.20 1.34 1.28 0.04 3.40 -0.19  -1.03
w3C A& FERNE 0.91 0.97 095  0.02 1.89 -0.83  -0.27
W6S AR 0.92 1.07 1.04  0.04 4.20 -2.49 5.16
W5C WoiE . A RS 0.97 1.2 1.00  0.02 1.54 -0.92  0.00
WIS 3t AR 3.17 6.23 4.63 0.95 20.64 029 -1.24
WIW By e i M F 2.55 770 4.51 1.53 33.83 057  -0.19
W2S Bg R a5 Ff Akt 1.37 222 177 0.29 16.36 040  -1.34
W2wW K AFAC I A 5 iAot 1.92 3.75 262 054 20.62 1.01 0.22
W3S IR 1.02 1.06 1.05 0.01 1.06 -0.84  -0.46
xR 8 BEMRMBEE MR EST
Table 8 Descriptive analysis of sensory evaluation of Guilin rice noodles
—RIEFE ZRIEHE RME R KRAL A fEE ERER% 1 R
eF e, 10.36 10.90 10.60 0.18 1.70 0.67 1.40
gw  ABEE S 824 9.75 8.73 0.53 6.10 1.79 3.72
fe B KA 2 8.74 9.64 9.09 0.30 3.32 1.30 2.94
AR Rk 8.49 9.00 8.72 0.18 2.02 0.50 0.57
oA Rk 8.48 9.43 8.79 0.34 3.87 1.71 3.24
J# 9.37 9.71 9.50 0.12 131 1.07 1.29

2.3 AR R T A5 AT B 7 2

Ha =AM BEAT fL T A N
AP MBI 6. MARATLAE AR, S0k,
R EHIR I A8 R i 5 45 SRR R A 57 2R OR0K
N 61.74%. 22.37%. 34.75%- 24.64%, Ui =
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2.4 AR R 38 AT B 17 3

g = MR HEAT T Skl g SRk AT
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W2S. W2W DY A 4% B 25 (1) i B &5 5 450 (8 1 A2 5
Z BB K, A N 20.64%. 33.83% 16.36%-
20.62%, B = A EEMOR R KR EAEX PUAN R AR -
ZRBOR, RPFEMKMEFFER A AGEE
Ky R FEHRAERERERD B - %5,
Ui AT DO AR A ) AR A S (WIWDL A HLER AL
VIR 55 & AL & (W2W) 1R R KUK 5 52 AR 2%
PR bR -
2.5 EMOKH BB I 38 AR B 0

X EEMOK AR HEAT IR B VRN JG 3EAT 200 b B A 2
* 8. MESHLLEH, £ gigtrd, KK
SR KB TE bR K& W TE A5 1 A8 55 5 80
Ky 0N 6.10%. 3.32%. 3.87%, Pt BHEERR KK
TEWR B RE ) S Bk B2 ik, REIFE R TE IS N
ol L VG R B A R RN 25 SR . ERT ST
HORE MR (0 A R PR AR S RECOK, 5 gidRbx
A FRNT R, HA BT 702 B R A R S RS PR o)
2 (R AFAE 55 25 IEAR S RY, BT DOKE — 28 i B
REJT B 8 BB PR 48 A .

2,6 EAMRAN G AT ERWET

2.6.1 AEMKL & JIRN R ARG L

B ESCI i, EEAMORR il PP 8 AR
N BB REKD RS EL AR E S
JRARE PR TE R e PO s EKEEME R K
L ORBIURE; BICIERERMICIRSE . (R
BAERE . ZWREER RS . S EE Wk
FRAEBRWR SR VR 5 XU i S5 A B A2 T
K (WIW). FHUERAAT F R G (W2W) ;
BE VRO MM R TR

&9 EMARBRRERSPFHEER TR
Table 9 Eigenvalues and variance contribution rates of Guilin

rice noodles quality

IR A FERRE%  BBRT ETRE/%
1 8.041 42323 42323
2 5.112 26.904 69.227
3 2.771 14.585 83.813
4 2222 11.696 95.509

262 HHRBELEEPMIKA N

o o3 W ARG SR A A B e A o (i R
TR T s R A AR L A SR R
B, DIHREREVHNME, ARk T 2RS4
fy e R AT 39 B 1) SOFAR FE AR BEAT PCA 43 H7
FENEL 9. RO WH, BT 4 DT TR ST
N 95.509%, WX 4 TR AR T REMCOR B 5T
PO ERRIIE R, PRIERIGX 4 D E T

F 10 EHRRHRREERFHFERDSE

Table 10 Eigenvectors of principal components of Guilin rice

noodles quality

FEAT PCI  PC2 PC3 PC4
KR Z 4% 0.126  0.187 0368 0.040
AR E S 0.009 -0.136 -0.344 0.472

BE 0.317 0.164 -0.130 -0.019

bk 0304 0219 0.038 0.008

ik 0.253 0298 -0.071 0.022

L& 0.296 0226 0.039 0.097

RAMEE 0278 0268 -0.063 0.022
WA B 0.150 -0.238 0240 0.391
MEAE RS 0.134 -0.286 0242 0.329
BAERE R 0.162 -0.286 0.209 0.317

RS 0.161 -0.179 -0.312 0.240

YRR 0.345 -0.084 0.039 -0.016

Bk 0.137 -0.364 -0.034 -0.276

Sok -0.127 0373  0.070 0.255

BRIA -0.124 0329 0.032 0374
BRACH A i e -0.130  0.006 0.550 —0.040
g?ﬁ;ﬁﬁz -0.302 0.073 0278 0.081

G mz%mhnsmﬁi& 0.207

o R -0.325 -0.046 —0.198 0.114

A it AR R AL 7 B LR 10, AR ¥ E R SY
X LRI [ B, DARFAE 1) B OB A 4 > E
IR ACRIE A FabR/K oy R OO X, KR
IR HES], TUBON Xopo T LB SE F 50 5 HEAR
KK it T BR 22 18] A2 P R R GE R

Y,=0.126X,+0.009X,0.317.X,+0.304.X, =+
-0.302.X,,-0.293X,,-0.325X, (2)

Y,=0.187X,-0.136X,+0.164X;+0.219X =+
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+0.073X,,+0.116X,5-0.046.X (3)
Y,=0.368X,-0.344X,-0.130X,10.038X
+0.278X,,-0.181.X,,-0.198X,, (4)
Y,=0.040X,+0.472X,-0.019X+0.008.X +++++*
+0.081X,,+0.207X 4+0.114X (5)
PABEAS 2 553 Fovt LA REAEAE 7 e S B 3 %
SHRRIEE A LL B R E, 13 BK M R 2R 613
an EitialN
Y=0.721X,+0.001.X,+0.332X,+0.570X,+0.502X+
0.658X,+0.505X,+0.544X,+0.419X,+0.403.X,,~
0.090X;,+0.284X,,0.537X,,+0.571.X,,+0.61 LX,+0.385X, -+
0.129X,,-0.150X,,-0.456.X,, (6)
B R AR RN R, BT SRS R A IV
&R
FE MK i RPN A R =0.721x 7K 43 Joi B 43 3
+0.001x £ [ 5T i & 4 1 +0.332x B & +0.570% #f
PE +0.502> TH I M +0.658% 57K % +0.505% 7% & 43 2k
R +0.544% WAL IR E +0.419% WEE 6 ¥ +0.403% 28218
B -0.090% Lk #HE +0.284x 45 AR FE +0.537% BRI
+0.571x BB +0.611x &l K +0.385% i 44 47) AT i 475 2
+0.129x A HLIR AP AN 55 B AL G4 —0.150% IR B R

11 -0.456% 1% (7
3 g

FEMARD () 0 5T PPAN 48 PR e 45 SRR W, 7K
JRE A R B bR ZEECOR, R 0 A A
PPk, THPEPE. BEOKE. MG, EEFE. B
RN SACR L. RS 1738 = R O XK.
S RME, KoREsE. R TEESEA
FrbA, (a8 k. A R
FEATIAIRHEL R o WK S5 AR MO R FE BRI . A
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YA W B RE s R AR A A R B AR e R
AT SH AN (] 772 1 A0 53 24 R RE ROK A 78 i A K 1)
Z0, B RIIE . O E B EEMCR K 1 5 AT
BRI A, B A MO @A T ey, A
ICERREMOK R R FRgEAT 2 A, 75 220 B2 RvkE
A DL SR RARE AR KA BB AR EAT 23 4T

i BUPEAN R AR HEAT 20 M 0 1845 2K 73 B 2 Oy
. WA ES S WA, k. HEE. K
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FEL HEIGEE . SE AR, BRMR. BEUR. ORR. AR
eI RHE S (WIWD L F YA 55 & iRt &
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