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Different quality characterization of fresh wet rice noodles
made of different early season indica rice

GUO Yunxia!, YANG zhe!, XU Zhiming?, WANG Yue!, Chen Guanghui'®

(1.College of Agronomy, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.Huarong County Bureau of
Agriculture and Rural Affairs, Yueyang, Hunan 414299, China)

Abstract: In order to choose optimal early rice varieties special for rice noodles, 15 early season indica rice varieties
were used as raw materials, and the differences in cooking quality, texture index and sensory score of fresh and wet rice
noodles prepared by 15 rice varieties were analyzed by affiliation function, principal component analysis and cluster
analysis. The results showed that the quality of the fresh wet rice noodles prepared from different raw materials differed
significantly, and the fresh wet rice noodles made from Zhuliangyou 4026 and Yuliangyou 22 had better quality, with
lower breaking rate and spitting value, higher hardness, better elasticity and chewiness, lower adhesion, and higher
sensory scores of 78.2 and 79.2, respectively. The results of correlation analysis showed that the cooking quality, sensory
quality and texture quality indexes were highly significantly correlated(P<0.01). Through principal component analysis,
the spit value, breakage rate and adhesion were negative evaluation indexes, and the hardness, elasticity, chewiness,
sensory indexes and scores were positive evaluation indexes. Among studied varieties, Zhuliangyou 4026 and Yuliangyou
22 showed optimal characters and were suitable for processing into high-quality fresh and wet rice noodles.

Keywords: early season indica rice; fresh wet rice noodles; quality evaluation; affiliation function; principal component
analysis; cluster analysis
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9168 45 9 1 BN T e A TR eV K oy 1) S A e
it AHFFE BT, Rl HOAE K B B R E T K
Wi, AEAS FRDHIK (A PR AR A A 22 10,
T BB S TS AN —; BRI, SERE E
IR i) £ fif 1 K Ry HAG 2 R

AT, Lh 15 0y ARG A ORI VR BT K
¥y, WE SR Y ZE 0 T . AR bR R B T
5y, HEEEMESNT . B0 SRR R
BT R SR SIS 53 A X (A R ] 4 10 S Y KB iR A 7
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FHRFE R SRR (IR A
1 #MR5REE
1.1 RIEHR

DL 15 ASHURRE SRR RO 83 #RIIL 4026,
Btk 268, BWIfE 942, BWEME 102, B 17,
Hii 39 FEPIIL 996, BEPIIL 7421, ML 819,
JERIEE 22, JRORAE 123, WAFRI 42 AL 32,
R 24) AR A BRI R
1.2 RWAE

W KRR T 30 CRIZK IR 3 h 5 H ok

KB 1 1.8 BEES R, i (FLAE 0.25
mm)IFHEFEIR AT, BRI 60 g A SP-3ET A BR8] £
o, BRI ZER T, A8 90 s R, &
HERH 15 min J57E 4 CTF &M 2 h, B, VIR
gmm. K 20 cm KAk, T HESSH, &H.

1.3 MEMBSHZE

1.3.1 SR K AA SR 2

Wr AR I . B SO Ik, BERL
TEHL 20 2 20 cm K AYEEREK A, 7E 500 mL /Kb
788 1L min 585, % KEET, ida10cm Lk
AR S E (xr) s A (L)W AR (R

R =22=% 100% 1)

HERAERIIE . 2% CHAM Z:093py s il
SE XM B IK IR ()0 FREX 20 g 22 A7 KA AE i (mo) »
7 500 mL #/kzEE 2 min, BKHiHEREZE 500
mL, B 50 mL 2 CE T AE L (m) PR K
BEAE(105£2) CA4AE T TR EEE(my), #AH(2)
TR AE (R,)

_10x(my —m) - x,

x100% )

’ my x (1- )

1.3.2 S8 KB /mM e 2

B BRI 5 em KB &%, BSExT
Pr 1 wE, B e B AERY S e, MES
R BELAVS PI36R; IMIFTHEE 2 mm/s, I+
BE 1 mmis, 53 EE 1 mm/s; H46 R 50%; 2 ¥k
FE4aEfTa]a] kg 3.0 s; filik I R/INA 5 g RGN E
EONELFERE T | FERRH: . SO RINELER P AR
BERIE 6 K, FAHEPR 22 BRE KA A/ ME 5 B
SFHE
1.3.3 SR RBREIFLD

SR A AP EE O TR AR IE, B 7 A
RSP N R A TR Py, 25 SR 2Rt
I FEAR A 5 BOE4{E
1.4 BIESH

X FH Microsoft Excel 2013 /T4 R ; 15 H

SPSS 25.0 #ATHA A Z 7 Z408T; KA Duncan 3
T2 ; R Conoco 5.0 £ 4],
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2.1 AREIKFEmR MR HE R EEER B ZE R
B =5

Hi e 1 AJ N, 15 /SR af b ORI A i SR K
W W 2 R ALV A 3.33%~20.00%, 2% (AR
G FEH 3.19%~16.50%, 7255 ZRE4M 0K 42.04%
1 45.44% , BB R, UL [RIZKAS 45 10K

MR M 22 K 16 MK A, DIk
WO 4026, BEWIL 7421, KRIGAE 819, MEH{L 22,

WAL 24 A JFURHGVE A0 2 38 K R 1B 2% AR T
10.00%, Hrr, LIBKPIE 4026 JhyJEUskilfE i ff i
KB R I s UKERAIE 123 S JEURHI 4 114 fef
MK BT S i, PRI 4026 W7 2% IRoR
I 123 I ER#1I% 83.35%., VARSI 268 A sUkkfil
(R KR i 2R (B . USSR 22 S5k
BRSO R Rt R (B AR AIG, I 22 5B Wit 268
B EFRAT 80.67%, THBALABE P 268 M JEURHHIVEY
SRR A R P T I TP 22 19
1 ISDKIERMHI ST RN R R DR

Table1 Cooking quality of fresh rice noodles made of 15 rice varieties %

rin Wi 3
TP 83 11.67ef 7.23h
R 4026 3.33j 5.26i
w1l 268 18.33ab 16.50a
B 942 15.00cd 14.29¢
B 102 16.67bc 15.43b
PILR 17 11.67ef 12.57¢
rfii 39 10.00fg 9.16f
Fili il 996 11.67ef 8.61g
BEWIE 7421 6.67hi 4.62j
Wi 819 8.33gh 5.36i
Sl 22 5.00ij 3.19k
JkZAE 123 20.00a 15.80b
A 42 13.33de 13.47d
WAL 32 10.00fg 8.64g
LR 24 8.33gh 7.47h
brifE2E 476 4.47
5 5 2% 42.04 45.44

(RIS AN ) TR T ) 22 5 GE0 228 L (P<0.05).
22 FEKFERM BRSO 10 Rl

HHER

{19 2 AT, ARSI R BRI

VKB 1 A FE AR (R . B . SRk . IEEE)
Yifie2a 5. DUEBIE 22 SEPIE 268 N R
B R EEIT KR AR 2 F] 25 SR b5 ol 3, WU A
P 92.85%; LIREMGTL 4026 yJsitehifil 1 1Y fif
T B BE R B/ 0N (79.63 g-s) , LABE PIAN 268 Ay Ji
R R0 1A 1) RE RN P B K (657.36 g-s), W
)25 5 b 2 o A3t SO £ (0 e SRR Y s
FIRE I 22 5 Wl 2, LRI 4026 FBE PR 7421
(YR IEE R T 4000 g, BEIAL 268 PELHL 17 FIfik
A 123 (RREIEE U /NT 2000 g RERE . BHRHE
SR FIRE PR 928 S RBORCR, il 21.73%.
55.96% . 10.34%F/1 35.11%, i F i A K A i
Folrifil B A R A 0 i A 2 SR, B —
R ERNE,
2 15MNIKAE P & R EE B KM B R AR AT

Table 2 Texture indexes of fresh wet rice noodles made of 15 rice varieties

Hh AT Wl RiBHE(g-s) Wk IRk
L 83 4853.58i 512.79 0.62h  2648.63i
HRFIf 4026 6918.38b 79.63n 0.8la  4325.67a
B Wil 268 3714.75n 657.36a 0.60i 1455.421
BRIt 942 4347.02k 476.82f 0.59ij  2253.72k
BEWift 102 4527.19j 534.18d 0.63gh  2395.55j
MR 17 4151.73 605.73b 0.64g  1017.38m
L 39 5416.18f 357.999 0.64g  3258.91g
REPA{L 996 5935.94e 297.49h 0.68e  3468.37f
B Wit 7421 6753.48¢c 148.26k 0.71d  4108.73b
FEWif 819  6519.52d 185.79j 0.73¢c  3725.71d
fa il 22 7163.87a 101.35m 0.79b  3978.25c
JRZEME 123 3826.93m 587.29¢ 0.58j 1436.721
LRl 42 5063.61h 515.63e 0.63gh  2954.61h
WA 32 6483.39d 265.78i 0.69e  3616.51e
WA 24 5139.57g 127.161 0.66f  3476.47f
IR 1170.59 203.46 0.07 10.34
8 5 2 HU% 21.73 55.96 10.34 35.11

ISR AN ] T BE 7 it 8] B9 22 578 e 2 18 L (P<0.05)

2.3 AEIKFESRMERGEHNEERBHRET

THER

H& 3 v, mREMITE 4026, BRIl 7421,
PRI 819, MWL 22, WAL 32 LKA 24
VR R KR B 28 BV TE 70 400 s DIBR
Wtk 268, BRAL 942 LI KJRZRAR 123 S EoRHRIVE
TR R E 2R AP0 E 60 LA R . LIS
22 MJEURHRIVE R EHT R A K FWR, o4&,
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Table 3 Sensory scores of fresh wet rice noodles made of 15 rice

varieties
. RE S
S SR Bt it A
ML 83 16.60d 25.80cd 27.20de 69.60d
PRI 4026 18.80a 28.60a 30.80a 78.20a
b HifI 268 13.60hi 19.80g 20.80i 54.20i
B PIfIE 942 13.80h 21.20f 24.20h 59.20h
W Wik 102 14.20gh 23.80e 25.40g 63.40g
PILR 17 15.60ef 25.80cd 25.60fg 67.00ef
i 39 16.40de 25.20d 26.20efg 67.80e
[t i) 996 16.80cd 26.40c 26.60ef 69.80d
BEWifl 7421 17.80b 27.40b 28.00cd 73.20c
FRFIfL 819 18.20ab 28.60a 29.40b 76.20b
SRR 22 18.80a 29.20a 31.20a 79.20a
kR 123 12.80i 21.20f 19.80i 53.80i
LRI 42 14.80fg 25.00d 25.60fg 65.40f
A 32 17.60bc 28.40a 28.60bc 74.60bc
R 24 18.00ab 28.40a 28.60bc 74.20c

ISR AN [ 5 Bk il R ) 64 2 5 A e 27 18 L (P<0.05) o

MBSO HE A, BELarrams; LUK
fit. 123 j@)ﬁ*ﬂrﬁ?ﬂfﬁﬂﬁﬁiﬁﬂéﬂ? SIORFR IR, BRI,

PGS, IRE LRSI,
2.4 EERARMEFRER FERMEREITSHE
KD
HIZE 4 R, W 2R 3R g k(24 B 5 L E A OG,
FAMIE SR MR R R IEAR, 5 H A
FRFGE R AR E P B O 2 OO B S

PPN ORGSR AR E
S E IEANSG; BMHE SRR | NI AR
O ERCRFE TS Tk I SRR M bR
VIR B IEADC, BB TR bR 2 B
K. FARPRAIAATE B B B ECR, Uil

FHOCHEDE AR Z [AAER B AR PG
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Table 4 Correlation coefficient of cooking quality, texture indicators and sensory scores of fresh wet rice noodles

- KRR
W Z ¢ 3 T BhRE SR NE I S JiE:it G i LS
4 0.93**
[3}3 -0.88** —0.89**
BhRRHE 0.89** 0.89** —-0.90**
P -0.89** -0.83** 0.91** —0.86**
WL 1 -0.83** —0.85** 0.93** —0.92** 0.80**
S -0.90** —0.89** 0.86** —0.84** 0.82** 0.80**
Bt -0.94** —0.90** 0.88** -0.86** 0.86** 0.84** 0.94**
Ak -0.96** —0.96** 0.89** —0.90** 0.87** 0.85** 0.95** 0.95**
ETFIF Y -0.95** —0.93** 0.90** -0.87** 0.87** 0.84** 0.98** 0.98** 0.98**

s fo T FE A DG 1 3 (P<0.05) A 3 (P<0.01)

2.5 A EIKIERMEIEEKD M
K FH SR T PR3 BT ok Yo e Y K Ry ot S A7 45

BTSN

R 123, BETEZAR 15 A ep, DIk A

Bt 4026, SEFIHL 22, BRIGE 819,

B AL 7421 A

BV, G5 GE 5) KM, FIE R EEHES T LAY
SRR SRR 4026 . JEFIHE 22 BRPIHE 819,
BRI 7421 FURIERAL 32, SRJE KB E /MY R

T 32 S ORI 1 O SRR (14 e B g, LA
JRERAN 123 S ISR ) e RBKB3 ) it T e 22 o
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Table 5 The quality evaluation membership function value, comprehensive evaluation value and quality ranking of fresh wet rice noodles

made of 15 rice varieties

A A R ¥ HeF
X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
TP 83 053 070 033 0.27 0.21 0.49 0.58 062 063 061 0.50 8
PRI 4026 087 084 092 1.00 1.00 0.99 0.85 087 091 090 0.92 1
Bl 268 027 002 001 0.03 0.13 0.14 0.20 007 014 0.8 0.11 13
Bt 942 040 018 019 0.33 0.08 0.37 0.23 0.20 0.4 0.25 0.26 12
Bt 102 033 010 024 0.24 0.25 0.42 0.28 044 049 039 0.32 11
ML 17 053 031 013 0.12 0.29 0.01 0.45 062 051 052 0.35 10
i 39 060 056 049 0.53 0.29 0.67 0.55 056 055 054 0.53 7
Rl i) 996 053 060 064 0.63 0.46 0.74 0.60 067 058 061 0.61 6
Bt 7421 073 089 087 0.88 0.58 0.93 0.73 076 069 073 0.78 3
PRI 819 067 083 081 0.82 0.67 0.81 0.78 087 080 083 0.79 2
JEmifl 22 080 099 099 0.96 0.92 0.89 0.85 093 094 094 0.92 1
JkaRA 123 020 007 004 0.15 0.04 0.13 0.10 020 006 0.6 0.11 14
R 42 047 024 039 0.27 0.25 0.58 0.35 055 051 046 0.41 9
HEA 32 0.60 0.59 0.80 0.69 0.50 0.78 0.70 0.85 0.74 0.78 0.70 4
H Al 24 0.67 0.68 0.41 0.92 0.38 0.74 0.75 0.85 0.74 0.77 0.69 5

X1, X2, X3, X4, X5, X6, X7, X8, X9. X10 /-H|F/mWisce . nhdffi. RHEE . ZhRPE. spk.
P REES R

MEMEEPE . SR, APUL. R

2.6 EEERMEERS D

SR B AT 5 X EER KRR 1 10 AN 5 5
VN HERE T 0T, SR (8 1)K, 3l A ZE 5
ORISR PCL, TTRRA 88.43%, Wrsc#e ., nh
WABFNFERERT PCL AA7E i A s ; AT | o
P AN | JRCE TR AT PCL PR A B2 TEAH
KA, BT PC2 AERAR AR h BTkl 5.75%,
HORK HAE R bR BLAL, 78 PCL X (1) Ak p
I, 15 AKFE AP RS B T B, Ho,
VRS G BT AR AL 4026 | Fli 1) 996
BEWIE 7421, RRPEAL 819, KB 22, HIFH) 32
F AL 24 1550VE R 0.09~1.76, B 43 A e 1E 1]
HAx b 22 0 8 A R4 Ffl o -0.05~ -1.37,
B MR AE G R] , XM PCL ] IAT R IX 4l V1
KA b LA (R 7K R el

PC2(5.75%)

at
a8
S

-1.0 PC1(88.43%) 1.0
& 1~ 15 A 5o M CRIEPIIL 83, MR 4026, BEMifl 268
BT 942, BRI 102, PIEE 17, it 39, BEMIHE 996, Bl 7421,
PRI 819, JEFIL 22, FRZEM 123 JiUA 42, AL 32, iR 24,
Bl 150 @MEIRRER RN ER D TSR
Fig.1 Principal component analysis results of fresh wet rice

noodles made of 15 varieties
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R 32, BRPIME 819, SR 22 BRMIME 7421
PRI 4026, 33X 285 i TR SRR KRy i B 5
52O R 42 TEFIL 83, B 102, BTN
T 942, VRl 24 R 39, Ik AN T ALY
SRR TR — s SR IR 17 ReRf
123 FIBEPIIE 268, 348 R T iy e 3 KA

i
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0 5 10 15 20 25
&l 1~ 15 %5 40 MR 83, BRI 4026, BPifh 268 .
BT 942, BEWIE 102, BIEESL 17, vhift 39, BEWIE 996 Bt 7421,
BRI 819, KHFIME 22, FRZE(L 123, RN 42, R 32, MR 24,
E2 15N mMHIREEEERM BRI ISR

Fig.2 Cluster analysis results of fresh wet rice noodles made of

15 varieties
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