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Analysis of the texture characteristics of Chongqing spicy noodles

SUN Zhonglei, MENG Yuyan, LI Yu

(College of Life Science and Technology, Yangtze Normal University, Chongging 408100)

Abstract: Texture properties of Chongqing spicy noodles were investigated by texture profile analysis
(TPA). The correlation of the texture characteristics was analyzed and the representative indicators
to evaluate texture characteristics were found and compared with sensory evaluation. The best test
conditions of the food texture meter were optimized. They are test speed 120 mm/min, sample shape
variable 60%, TMS25.4 cylindrical probe, trigger force 0.2 N, return height 10 mm. In the analysis of
texture characteristics, the correlation between hardness and gumminess, chewiness reached 0.97 and
0.97, which was significantly correlated (P<0.01). The correlation between chewiness and gumminess
was 0.95, which were significantly correlated (P<0.01). The correlation between elasticity and gumminess,
chewiness reached 0.37 and 0.63, which was insignificantly correlated (P<0.05), while there is no
significant correlation between the other characteristics. The results showed that hardness, gumminess
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and chewiness could be used as representative indexes of the texture characteristics of Chongqing
spicy noodles. The experiment showed that the texture instrument had a correlation with the sensory
evaluation. The correlation between hardness and palatability, smooth was significantly correlated. The
correlation between gumminess and viscosity was correlated. The correlation between chewiness and
palatability, viscosity and toughness was significantly correlated. The results of this study are applicable
to the evaluation of the texture of Chongging spicy noodles, providing a theoretical basis for the objective

analysis of Chongging spicy noodles.

Key words: Chongqging spicy noodles; texture property; texture profile analysis; sensory evaluation

I 45 B A — B 7 (M g R E &, EIRE
AT ZERI L. TR/ AR L 5 PR
SRR — R, B 2 b R TR i,
GFEmRE. SAW. T4k, BIR/NRBCh—
AR 4 [ A T3 5 e T £

T 4% O TR o FCEL Mg T R 2,
B2 0% A B T A% BB E an TR (R TR AR B AR RN T
Hh, TR R DA R R TR ) 1 S A
Rt A AR AT RZNA - DR 43 1] 2% A A AR Pl
GEC

EURT, R £ il R (SOAS: DU £ i A A e
P, EESIFRRCLTZ A EHNAME £
S BRI Ut 2 1 4 A i (TPARE ) %8 18 ]
A BEAT Ry AEC, e T LA IO T PR
R, sk, RN, THEESE, T Hd
eI, & RTLLE ) U R AR R AR B s . 2%
17T % B R/ T 3 — AR Sk v il O RA e
PERFIEAR AR IE o

AWFFEA R T AL (SR TPA RS et 2 PR/ i i3
Fr B s b, DAL E ke f A5 1, JF
REAT AR AR G BT, SR AT PR ST
e A, IR BB AT AR P/ B AL 4
PEARbR, A DN R AR BB IR AR .

1 MREF*E
1.1 #REEE
B\ . .
TMS-PROEL o3 A : TMS25.4 6 4
3k, Texture Lab Profili#{kff, FEEFTCL F;
CH2012/01HL R T Biff /R E K HUIR &5 A IR
KN,
1.2 HmETAETE
5B /)N 1 BE AL Sl ERORE R, RO T Y R
W, FEASEAERNT, Sr R & B

H, BCELERTEEN, fFa PSR PEELL R R
R {SLMIE o
1.3 BEIEEMNK A E

B S PRV B 907 A 20 O R BN I E
DI R B Tl 2O 2 B, A2 £t I B PR
K ENTER . ORI TRENLGR S, HEA
BIRGFELHK, BEMEZIR, FRECE
WIE . BIREE R IFE TR it T, MHEAK
W, BRHRIEEE HAid ki n . S i TE
5rSB/T 10137511 H S5 e, 4nge 1R

x| E&ERITHEMMES A

A A At

RERGRERRA. BEG. La. LK

e 10 &, EEASS—109: RA—MA6—84;
LRI AR, BRENI~6H

HaEFRGRFRBIRAZE., RaEHmE,

if 10 EBH85~10%: +iH60~84%5; A@m#
= k. OBk, EHEEH~6%
o AR B — AR @ R AT E AN K i F Ry
37& 20 H17~205: MleR&HKI12~175: KA IK
R 1~124%
& & AR, vk A B A KD, AR,
e 25 TR RMA2I~254; —EH15~214% vEH
£ BBAAA1~15%
AR Y, GAMSTRE. SN ko,
Bl 25 AT A21~25% Ko, MEF A15~21

oy ko, KAEAHI0~1545
PRy 5 HBhaEREBFRT o ROGRFALF. LB AHL3~5
M oy Pl R3I~435; KBAAEEZNI~3p
Hem B eRE ., BEFFHRIZI~50; AAL
Fok3~43%5 HFAH1~3%
A G A sn it o =85y, L@ EH

%5

& 100 B =750
1.4 TPAET B it 77 %

Fe B 1. 2795 v {4 5 7 6 3 DR /N A o 24T AL
B, {EHTMS-PRO® b P AT (UAETPARE T

- 167 -




—4@% fo IRESHAE

Rafik

FOOD SCIENCE AND TECHNOLOGY

X RCBEFEHIRE AT . SRR e K S
¥, g MR B4y 512460, 80, 100, 120 mm/
min, XEFEMIEAS &5 514H50%. 60%., 70%,
MR o A Ebriefm s . PRl 22, Wi
SE e PR BE i (R A . AR e AT F R/
TR R I, 181 1 oA TPAN IR Y = PR /) 1l 5t
FokefiEdh 2, Hbtr PN R 2 4. HAl
MRS A: %k 0.2 N, [AIREE 10 mm; ]
— MK EE MR 107, S BERE Y S A UE
frortr.

} PSR =R 2 /1R 1
%ﬂ—'ﬁ:tz/ﬁ
JRCRA I =hHEE X R

NEL PR =T 2 < PR 2R <
HIFA1

2

o 2 30
) /s
Bl ER/NAETPAIRE RS E %

1.5 HIEAE S5
SR P Excel 20104k P X B HE (4 T4 BT 5
[, SRITISPSSI3.0, DPSHH: AR 7Yt

OB

2 EREHH
2.1 TPAER THREMKZGIT

2 W45 Hh 1) 75 923 % B PR/ IN T A it idE 47 TPA
MR, 40 B Dk 4> 51 oA 60, 80, 100, 120
mm/minfs}, FEAS T 484 #2k50%. 60%. 70%
W, wpmE e, NERPE. sME. RRELME. THIEMERY
5o, 45 R ILIE 2~ 6,
21,1 JEAR R TG 5u A EEF ENR TH SR H
PRI B A R H BSOS RAR
(T Sk R BRI R b R 2R, B
A S P HE K N, AR TR AR & 50% ~60%70
Bl N RIRGE, 1E60%~T0% 5k N, BB
MBI Ea %, SRR K. mllilE
XHE EE 2 i N, AL A AR, AR
BRI .
2.1.2 J 7 AN R P TR PR S
FNBMEBREARZ, AT, MR
SEER SN R IR E EAREY . BRI

- 168 -

2019%F £E44% SE09H7
18r
16t —8— 60 mm/min
—— 80 mm/min
14r —&— 100 mm/min
z 127 —6— 120 mm/min
8110
g |
6 e
4
2
0 . )
50 60 70
WA/ %

B2 RREMNILERTEEA N

—8— 60 mm/min
0.7 —— 80 mm/min
—&— 100 mm/min
—6— 120 mm/min
0.6 T
H
B
T
0.5
0.4

50 60 70
A 5 /%

B3 AR BMNIER AR

B2 T AL e SO AR S B — R T PRI
RVl 35 2 78 B A HE gDy, i R 0 P 2R
PERTEZ IR A WL -

2.1.3 AR A e 2k A A S

—8— (60 mm/min
1 —— 80 mm/min
—4— 100 mm/min
—6— 120 mm/min

50 6.0 7.0
AR /%
4 HERANREER BT
T 2% A P 5 by W P rh O 280 2 1)
FISE HEARTR, BB TS RN, 4
PRI A L IUE L BT S i o



Rafg

FOOD SCIENCE AND TECHNOLOGY

20194F Z544% 50988

IRE S S ——% A

PERIZIA A K .

2.1.4 AR AN T B e Rl i

—8— 60 mm/min
—— 80 mm/min
—&— 100 mm/min
—6—120 mm/min

50 60 70
AL/ %

BS A EMNIXE R R MR R

HIEISFR, LIRS T 22 s i A 22 T 2
BA 3, BIBEE TS SRy R mig o, miillif
AR B RG RSN o
2.1.5  JEAR AN A SO HEL

T

—8— 60 mm/min
5F |——80 mm/min
—&— 100 mm/min
—6— 120 mm/min

0 . ,
50 60 70
AL/ %

B6 238 ANIRIE RIS B MR 208

WEL W Ik 5 o PN SRR A e, R
[ A £ o5 WEL WG 28 T 25 WA i S M B R/
Mohammad" ™ HfF 5 I\ Ay R S5 0E g AR 2 O
. HE6FTR, MRS AR R i 2 L
HIA—F, ARG RAHMBLE R, moill
TRIA SRR 2N o
2.1.6  EAEMIASMARTE o s =
AT AL ook & U Z BB s, R B AR B
JE NERME. SRR JRRGYE. ML RSN AL
Ko MEERLRIIHER, . M. BEE.
R R G NP 1] T = 2 R DR NP O P G 2
/0o PR ARG TS 28 0T % A 2 B I ) ) WA

Bll, MR A60%t, & A S50 e 45 %
FAIAE X B o A 22 A3 4% ~ 7%, AR AR R (i 22 (6 A
Be/ve MEEIRAR, 50 20T 2 50 AL) 2 B8 52 i)
BN I T & B S EO B R, YTBAR
HoN60%, MR R % E 4120 mm/minft, &R
R R PRI o S5 R AR R AR O 22 (A e/, DRSS
RIKE 2 B R B e A ™%, A Ph R e AR
B Hk, TETPARI T BA S B B ML 4
T EHTMS25 4R AL, TEAE & A60%,
MGE FE 4120 mm/min, filt’k 770.2 N [B1RE & B
10 mm,
2.2 ER/INVERASFEEIMEXES

R LAY Ry %, (EFTMS-PROS Fidp
SIMTAAETPAR T, XFOME B/ N A i B 4T
MK, filk 0.2 N, HEKPEIFEE 10 mm,
A3 G B Oh60%, A B 1% B A 120 mm/min,
A — PP R MR 107k, BURRR PRI e 25 5
MFE2F R

&2 TPAIRGSNIE R/ NE B9 B 1418

HomaN mmr #e

\=1=1

B AB BN /N

1 3.58+0.73* 0.5640.06" 0.46+0.16* 1.99+0.41* 0.91£0.38"
2 831£1.08" 0.5240.05* 0.6540.08" 4.3440.67* 2.8540.50"
3 13.64+1.75" 04740.05* 0.661+0.06* 6.284+0.75" 4.134+0.41"
4 531£0.54" 0.5740.04* 0.58£0.07* 3.00£0.33* 1.7540.23"
5 7.8441.02* 0.5440.04* 0.661+0.05* 4260.72* 2.8040.55
6 11.28+1.92" 0.534+0.04" 0.784+0.07" 596+ 1.11" 4.594-0.82"
7 4101047 0.5740.03* 0.64+0.05* 2.33+0.35* 1.48+0.18"
8 6.70£0.88* 0.5640.05* 0.7540.05> 3.754+0.70* 2.8040.51°
9 1046+1.18" 0.4740.02* 0.7340.03" 4.89+0.55" 3.5840.36"

. ZERTN “FHELREZL  ERFELR
ET£RBE(P<0.05),

HZE2 0] a1, A [l DR/ TR o B A e
ZERA AR . AR SHIREEE (E R, AR ah4EIIN
RUEE &SR, FamoRIFEPEE &R, AEah3HIR,
PRI ROR, S ORUREL IR (E A K o % [R]—Ff A
an ) AR PSS R AN 2

ML ST R BIRACBE TS 7, 0 E /N TR b
)& B RFIES B AT AR i, S5 R L3

HIZE3 R0, TP/ RE R 5 ARG . LI
PERIRESRE R 820 51740.97, 0.97, FILHH .25 1E
FHIR(P<<0.01), 15k HH s 246 A it ) B K g (B )
K, A b BT AEL AR BE RO R PR R, IX T & T

- 169 -



—4@% fo IRESHAE

Rafik

FOOD SCIENCE AND TECHNOLOGY

2019%F 5544% 0947

=3 TPARIENINE K/NE & BRI XE(R)

AKX A% RE/N WNRME B RAEM/N R /N
5 IN 1
AREE  —0.29 1
3 0.40° —0.11 1
fgE/N 097" —0.08 037 1
vl /N 097" —0.05  0.63" 0.95™ 1

E. +RAAEP<L0.05 K BEMK, ++RTAP<0.01
ARBEMK,

RHTTRREE; B SRR B F MR, 5
B L ILHSE, MR . T R/
NERPEFNRERE . S R IE . WHMEEATARSC A

AL, ARETEMRFEM AR, /N5
S REE . THIEMERIAESE 2 50CAH0.37, 0.63,
BB AR O (P<<0.05), {HARSC RERAL. /I
19 Ji P S5 MEL PR (I AH DG 24 0.95, R BLHIAR i
FIEAHSE(P<0.01). LRI, w8 PR/
FIRE S . RNk MELES P 1R 4 A et AR e
fabr, SRPEEAIRENEAR, mNREARRIESNR
FeMEARIR.
23 ER/MNEBREITELERSH

T W13 B B PR 5 ot 3 DG/ N A A g A T
BEEE, SR mFKIAPTUR,

FFART SN, AN IR 3 BRI FE S 1 7 s B 1R

x4 BERNERRBEIFESR

# oo ERES AMRE #E ot #kE ek A Bk
1 920£0.14" 9.104+0.14* 18.754+0.35" 23.504+0.71* 23.00+1.41* 4.15+0.21* 4.55+0.07
2 9.20+0.10" 9.054+0.25" 18.40+0.40" 23.75+0.25" 23.904+0.10" 4.104+0.10" 4.25+0.05"
3 9.45+0.07" 9.50+0.14" 19.35+0.21" 23.95+0.07" 24.05+0.21* 4.40+0.14" 4.45+0.07"
4 930+0.14> 9.00+0.00* 19.15+£0.07" 21.00+3.11* 23.80+0.42* 4.15+0.07* 4.25+0.07
5 895+0.07* 8.854+0.07* 18.95+0.07* 23.15+£0.49" 23.55+0.35* 4.134+0.18" 4.35+0.07°
6 9.25+£0.07" 9.10+0.14" 19.00%0.14" 24.10+0.14> 23.80+£0.28" 4.35+£0.07" 4.254+0.07°
7 9.154+0.07* 9.004£0.00° 19.0540.07" 23.0540.64" 23.10+£0.42* 4.2040.00° 4.4040.14°
8  9.03£0.25 8.93£0.06"° 18.97+0.29" 22.57+1.46" 23.13£0.42* 4.274+0.06 4.17£0.21°
9 9.10+0.100 9.104+0.10 19.17£0.12" 23.934+0.21" 23.70+0.30" 4.504+0.10" 4.37+0.21°

. RERTA CFHELIAEZRT  ARFEIRRTEZR EH(P<0.05),

MEERG AR T AP, FEM3IMED Fom,
FESESHITE oy Bl X T2RMURE, FRa3HITFE
B, ARARSHUPES A 6 E Ak, RS 3AY
PPy f, FEA2IITRo AR b T, AR
ORI IF oy fie iy, HEARART TR 5 B AR X T REE,
ot 3R PR fes . FESL LAY PR S S AR X1t
e, FEahORIIE S Fem, AEaR 2RV IR K
Rk, B LRIPE S e, BE AR SHITE4)
o O[] — b ER D /N TR AE i B % P 4 T 22
RN
2.4 EX/NENREITES BRI ERXMES T
h T e T PR/ IN TR R M R PR E Y AH
Rk, K LR OLH /NI il B BURS (SR 2 R A%
RSP S eiEES i 7 T 0 AN O0oig vk v
ERRIEHCA R PERRE B . e TR, WHIE
Peo TR PR A PRI R AN B T 4%
AHR G, SRRt R, Bkt
PR bRER 2, RIRHIFALRE. & Ak, B,
FVERIER P, 5 RO SO B O R PR AR IO

- 170 -

KT EERINZES.

x5 REBIFELGERSTPARKENIK BFF AR (R)

AX A% REN B JRABE/N eed/N
AR S —0.52 0.28 —0.71° —0.16
o 0.84™ 0.65 0.48 0.87*
S 7RE 0.70° 0.85*  —0.52 0.95™
%3 —0.65 0.31 —0.82"  —0.81"
K F 0.91* 0.76" 0.72" 0.78"

. xR TFEP<0.05K BEAMFE, =k FAEP<0.01
AW BEMHK.

HZES A0, HR/DEAVEE E 53d Pk, e
PRI S 2 By B4 0.84, 0.91, KB B
FAHR(P<0.01); HEERIHER RECH0.70, &
oA B FEMRK(P<0.05); HERIRE. FhtkEI
BIEMITARSE, X LE UL IR B 23 52N /) 1] AOVEL g
JyFngHy . R/ N AT SR AR SC R
$oh0.85, FIMM L FEAKL(P<0.01), S
PEE I FHASE(P<0.05), 33X Ud W% 2 520/



Rafg

20194F Z544% 50988

FOOD SCIENCE AND TECHNOLOGY

IRE S S %\& A

T 58 T e R DR/ D i ) R A 1 5 A I A 5%
FBh—0.82, FIAMIEZE MAHR(P<0.01),
VIR RE PR ORRER o, A0 R 5
WAL SCHFPERILD A . TR/ AT REL g
PESE PR 0P ZEEERVARSCPEAR L B 25 (P <
0.01), 5@ Ak, FIHEEIIEAMSG, SRR
TS SO PERTAOC MR B35 Ul BAREL S P A
AERATRPR, RETRAF M S e/ N A J5T 3 o JC
] AT WOR: 87 AN S okl o T =g A S o S
SERTRROCHE, RERE. ofPk. RRNME. WHEMEE A
FrPEHRARRERS B /N T B B AR, 0/
ISl P, PR TURA RIS R

3 &g

AW AL 53 B T DS /Nt Y R R 2w At
TR, I 5y B & 2R BT AR Ao
2= A AR 22, B B R & 124
TMS 25 4 TR L, TEA & A60%, MRk &
#7120 mm/min, filt% 570.2 N, [AIFEEE 10 mm,

AHE ST R A TPAR S 43 A 1 3 R /INTHT Y J A%
Fetk, It & B S B T A e o b . SRR
B, EP/NEAYEE R SRR TSR AE O R
Koy 51oh0.97, 0.97, RILHR R Z EARP<
0.01); PNEHEFNEERE . s, BRAME. PHE MY
FHGCMERAN 2 e S e REME . HRE AT AH 3G
FEh0.37, 0.63, FILH B FEAHI(P<0.05),
THAHOC RBCBAR : TR A 5 G A AH SC P 4
0.95, FILHMEZF EAHIK(P<0.01), wiL{FHE
PR/ RE BE . R e WHLRE 1R 2 B AL e 1Y)
REEATER, FAPEIE DR EEAR R, MM EREPEAREE
VEARE AR

Ik oy M E PR/ INTEI A B B TR 5 R 5 Uk

PEEE R, R BUE DN IR 5E O M. el
PERIFESE B4y W 40.84, 0.91, FH Wik E %

I (P<<0.01); Sk 5HIPERIARSE R Eh0.85,
RN B FE R P<0.01), Siatk I E ¥
G RRRIE SRR TERTAH G R BCh—0.82, R
R & S (P<<0.01); MH Mg 53 A, )
P FhPERY A SC AR HL B 2 (P<<0.01). L]
WL, RN B R R B PR E B — Y

FHOGHE, BERE. sfdh. RCRGME.

WL M 25 o g e

PEFRPRAEDS S B /N O I B 4R bs, b/

0L

(1]

(2]

(3]

[6]

[7]

[12]

[13]

[14]

K. W EOEARAIE R
EEpCE
FAFAHAERDEE X
(10):128-128.
X 53, 56T AR Rk, F TPAM X & 5 d N M A 406

G[J]. % E 35 %,2015,(03):38-44.

Ak, B M RIS, F = RTPA R A M) & ARAL R R
mﬁxifnf* E R MR ST A T AR ,2016,
37(18)122 126,132.

Ko &G A TS H B TPAJR M 4% Ml 3% 5 14
ARAL[I] A At 2.2013,34(06):171-174.
TR, IIEAF FETORERAFN T EHFL
[7]. % B R kA2 ,2004,12(1):2000-2005.

Yun S H, Rema G, Quail K. Instrumental assessments of

K T[] F B F 45,2016,

Japanese white salted noodle quality[J]. Science of Food
Agriculture,1997,74:81-88.
Matuso R R, Irvine G N. Spaghetti tenderness testing
apparatus[J]. Cereal Chem,1969,46:1-6.
7. B, AP i~ A — Relationship between sensory evalua-
tion and tensipressor analysis of reimen(Korean noodle)
[J]. B A eoudft 4£%&,1999,46:155-164.
FRAL A A —’?i =, %)ﬂ E A A B & & &
& & & AR R B 5 [T]. A T kA4 4£,2006,29(10):99-
102.

IREA,FM AL E O TR FGLAFNI] AR
ee4+44,2010,10(6):32-34.

KA 5 R FFHiE.Hvma & AT REHEE 9471
P B R A ,2012,45(12):2447-2454.

T Ak B i RE AL 2 B ST P @ & B A B LS/T 3202
—1993[S]. A F B AR 4 & #hAE,1993.

2 HAR,E 3, R B F TPA RO 3K A 1 2418 & JRA) &
A 49 % wig [J] AL i e T,2008,19(5):84-86.

OH N H, SEIB P A, WARD A B, et al. Noodles. IV.
Influence of flour protein, extraction rate, particle size,
and starch damage on the quality characteristics of dry
noodles[J]. Cereal Chemistry,1985,62.

FH R B R & FIFR T R R T
I3k K 5 % 4R,2005,26(3):45-48.

N E AT R ARERA,F DR @ K Tou R it R

[J]. % £ A 40 % 48,2001,21(2):81-84.

MOHAMMAD S R. Instrumental texture profile analysis
(TPA) of date flesh as a function of moisture content[J].
Journal of Food Engineering,2005,66(4):505-511.

171 -




