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Analysis of Quality in Preprocessed Noodles during
the Producing Process

PU Huayin, YIN Zhihui, HU Kuangkuang, HUANG Junrong’

(School of Food Science and Engineering, Shaanxi University of Science and Technology, Xi’an 710021, China)

Abstract: In this study, the structure and physicochemical properties of the preprocessed noodles with different cooking
times (0, 30, 60, 90, 120, 150 and 180 s), and their main components were studied to analyze the quality formation process
of the preprocessed noodles. The results showed that the textural parameters of preprocessed noodles increased significantly
compared to the fresh noodles (P<0.05), but the hardness decreased with the increasing in cooking time, and the changes
were most obvious within 60 s. When the cooking time increased from 30 s to 180 s, the cooking loss rate increased by
2.90% while water absorption increased by 43.61%. Cooking resulted in the decrease in setback and breakdown viscosities
for starch in noodles and a crystalline structure translation from A type to V type. With the extension of cooking time, the
content of S-sheets structure for protein related to noodle rigidity decreased from 39.12% to 25.27%, while that of S-turns
increased from 32.43% to 44.81%. The water in raw noodles mainly existed in the form of strong bound water (66.01%)
and free water (18.70%). In addition, the preprocessed noodles went through the initial stage (30~60 s), the cooking stage
(60~150 s) and the overcooking stage (150~180 s) in turn. The content of strongly bound water in fresh noodles was
relatively high. During the cooking, the content of free water increased while the content of bound water decreased.
Correlation analysis showed that the moisture content of preprocessed noodles was highly significantly (P<0.01) or
significantly (P<0.05) correlated with hardness, P,, and springiness, while hardness was positively (P<0.01) correlated with

P,,. The results show that the textural characteristics can be predicted by moisture content and state in the production
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process of preprocessed noodles. The research provides basic data for the development of preprocessed noodles.

Key words: preprocessed noodles; cooking; noodle quality; water distribution

THI S5 7 SR A& A, JE YN [ SRR B i h B 22l
BT Bl B T & R R 2 > 15 AE
fb, mscm T A C LR, “BIE4E (ready
meal, RM) " J&—FpZaid Hi4E . I T RELEm &b, 1M
e e A e e T I SR L = oSS L (R
TR 7ETR E L BUE RS W g —Fh B, —ik
S IR A SR 137 I 1T S S S S N (A S N 1 828R 2
I ARIRAEAE R T B IR T EAS IS AT o] £ 4
WA, BE BAT 3 d AR EH, 251
SE e R Gl 48 B (e S0 2 R BN AT A . AR%RAR
4 7 R SR REFRAIR, SEIMEEE | &4 JrEP, 4R
T, AR A ) A R v T S REE B BRI, B tHsig oA, o
THI 45 2% 25 IR ) X S i) 10 Jset™; O, T 2l 35 oA
R )T STy TR A AR S T T T WP e A
RS TN S%, 33X O il 29 0 (IR A S i £
Rz ik, P B m i T T 22 o il
S AR E PRI SR RE

T (5 JR T BT 32 T SRR R R . 5T v
KA TAT 5525 2538 3R o i R B < 7= AR DN IS IR A
T T, PORT R TR S S AR TS, AR AT 5%
REm, FUEZEN, 54, ZER VRN . ¥ R R BRI A556T
RIS HIVE N b R b, BRIV E S E A TR
FZAHI 7T R, AR OK EAE N T R
TR E AT IR 2. eSS AR T, TSy . SRR
TR TR A M FL 2 (8l FH A R X TR A B A iy
TE B B, W SE IR A A R v A
T EREIZRD, Bk, B A AR T R R
i B A A B LV AL S R s (o I T B Y TR
R ES

BT ABFSE 04 77 A 18 1 RER A v T8 i T &
PREERT | 22 APl S5 T o ABATART OV 38 3=k nie 17 T
AT BT (- TR 2R L . ZLIREEER P 2 . gt
TFER), BAE T 05 7R AE (58 1 18 ) el s
HoN 260 mg/kg. ZEFLKN SR FHAREER BT 58 .2
¥ —3R 25K Gl . MAER T B IR AT
DRI o TR T S TSIV T2 S N AEN LB A
WF5E. FeT ik, AUFSE LA e R b T S S T
42, I PN TZZE Sy (TEM FINEE 11 ) 4544 B BEAL AR 45
T [ BH T 1T S SRS AR Ak, — 7 TS B R A
Az RIASTR], 25— 7 T R B T %00 Tk Ak re it
—E RS
1 MRS E*®
1.1 #R5SEE

FEEBH/NER (AR SR 11.0%. e &
73.5% . KRGS 11.35%)  aifgs HURTR AR A KR
OSEICPELRV); ik B EL L8 AR ERk
PU); B WARaepRa R AR (P ELD) o

DCK202 FEAL | ZiifEh— H SR
HIRAF; FK156-3 ZRFHZDGeRIEbL Wi a g
B 25 A RS 7l TAXT Plus C P4y Hri 22
[ SMS 4\ F]; D8Advance X-HTZfiT 5L . STA449
F3 B 2L 4G5 F5 A 6 5a 28 /] s RVA-
TecMASTER Pl i B 43 BT K FI V. Newport
Scientific 2\ H]; PQ001-20-025V {7 % @ IR 5347
A TN ST A B A PR A ] o
1.2 XFHE
1.2.1 ms&HIE S AEmSRHIE kST 30—
WU TR IR S S . FRIBUINZE By 100 g  Fh 2 g
BIAFI AL, B2 I A 40 mL ZEE /K 5 76 5%
30 r/min FFIIE 10 min, BFHIVEL A EIET A A 3448
F1 30 °C A 25 min, BB I THI AR R PLLE &
10 %, VI 20 cm. J& 2 mm. %% 2.5 mm BT £%
(Control) .

U] T 4% 1 TR - B AR e g A T SR B
1500 mL #5284 /K h AR EREA T8, 2B a] 43
B2} 30, 60, 90, 120, 150, 180 s, & il 5% )5 7. B]
TEZNBE K HR A ), I PR K 4RI R T 22 437K AT
EE2ESERIS
1.2.2 kIS s BT
1.2.2.1  Fiil A B A R 2 T AR TR R 1)
M2 kS 5 5F 5 Bk It s, #
H TAXT plus #pH53H 4G e ToL) i S g Be | [a]
S SRR AR . I E SO A/LKB BIRSL, K
HEFEES 15 mm, MEET . = . JFE AN 1 moys, JE
AFHL 75%, ik 71 5 g,
1.2.2.2 Wikl &ZEE M e $208 1.2.1 F ikl
E 45 IR A, B 20 ARA: T 45(M, g), 500 mL 3
JKINFA 30 s JE 1 S5 457 H, FHUELUK T 3R miK 535
PRE (M, g)o IHFIEZFHHE S 500 mL pyZ5 s, FH
ZRIRZK PSR BE ENA W RE MBSO, IR e ik —J14%
AZET, A% 500 mL FHESHYS), :H 100 mL
HZA 250 mL (Rl Sefe s FniaE & i
REBS T, SRIG BT A, 76 105 °C BEFE P pt =
THE (M, g). EE FIRAETREME 60, 90, 120, 150,
180 s MUZEAEIIIE . IKFR(X %) M ZEBIISE(P%)
TR,

x 100 = (D

100 = (2

1.2.2.3 THImE A EHEME A CM-5 43560
I A2 T T SRR, MBI 450 L. a” . b MH. HE
(W%) BN T



<78 - £ Tl B4

20234 2 A

A (3

1.2.2.4 TS SR EDE 43 SR BT 1 4%
Fehh 5 g BT 105 °C At REE (M, g) . SKE
(H%) B30 R

H= 5-M,

W = 100— \/(100—L‘)2 +a?+b?

% 100 A @

1.2.3 il S AR I R i T SRR S
o 100 Hf, D AZEIE KSR 8% (w/w) ITERTR G FL,
I FH P B 53 AT S0 s T SRR A Re s, e
SN B I 960 r/min( 10 s), Z J5 A5
160 r/min; JEETEE 50 °C (1 min), SR/5FHEF] 95 °C
(3.75 min) I 2.5 min, FHEHE A 12 °C/min, F-
F2ZE 50 °C(3.75 min) J445F 2 min.

1.2.4 Pkl EAEs MESHaME R X GHRATHHL
Sy BT 1.2.3 vl g 0 T T SR R R I A R o
PEEZHON: 2K 0.02°, FHEZ 4°/min, K 40 kV,
B 40 mA, 7E 4°~40° VLI T . AR
Jade 6.0 JTH T 5 AR XS 45 A4 (RC%) o 1A =0N
‘F[l()]:

A 3

o AEL SR PR, B-iSLk 50%
S5 EIO]TiTR 2
1.2.5 FHIHAAE A _RKEANE  FIH STA449
F3 U5 (Rl B 2T ARG 1.2.3 55 18 T
25Ty P AR B il . S0 T REAS
RHL 16, 53 HF 4 cm™, YL 4000~400 cm™, {ifi
JH Peak fit 4.12 FAF5FHTBEREZ 147(1700~1600 cm™ ),
TSRS R EEI T 5 BT E BN
1.2.6 TlIHIZIK S04 SRR A 7718
FEREEIE M. B 1.2.1 Pl i Tt 4%, &7 2 mL
LB IR AR R I e . B S
R MR T CPMG, SRAEMHE 200 kHz, 7] B
(4] 0.10 ms, [FIP5E 2000, BEHMKREL 4.
1.2.7 WK SPIROREEA B R TR i T
I 45 e fE i v b, B IR A w4 20 s 25,
Q45 FH LT AR, 43 AT T T SR T T AT S
Feahike . BWEESHCH: B 10 mA, B2 10 Pa,
1.3 HIELIE

i Origin 2018 JRAFHEI T2, B R FH 7 22
IS e Hrid it ANOVA (R FE/KSE P<0.05) 3
17,38 SPSS 26.0 A3 A T T2 Febn Z Al i AH
FAESHT o
2 HRESH
2.1 FHlEERARER
2.1.1 DT AR B AR R e AR
B AT T S5 A BT R NE S E0AN 32 1 s . AR 454
Lo, T T AR AORE R | sk PR [al A PR

B
RC = —x100
A

(P<0.05) 370, AT BEJ: PRI S R T 45 v B9 5 A3 k)
1, 8 B 25 2 A8 SN BRI i e ps kL fE
AR N SR, ) Y 48 S5 AR KPR R 5 B G,
X5 5KRBIEN . Delcour &1 FYMFFE4E R —3. 4R
1017, B i e ) A SE 1, T 2% g e R 52 IR ATR )
e, th 84.60 g [FAKE 53.02 g; 1M FE . R PEFN ]
SMARANR . B A 9 75 A 1T 25 B e ok,
BE— 2K BZAK, FFhna 8 s, 2T B 524
TET 573 PR 2 25 RE R B - e RS, s BERRARG . b, A3 1~
R E ARG PRI N H R4 T GE L
PRI AT AR T RAE A S 221

F 1 N[ H] T A% ) A 240

Table 1 Textural parameters of preprocessed noodles at
different cooking time

I (s) T (g) i MR ml 5 14

Control 0.49+0.30° 0.39+0.04¢ 0.31+0.05° 0.06+0.01°
30 84.60+3.03" 0.72+0.06° 0.57+0.04* 0.17+0.03*
60 59.53+3.48% 0.76+0.04* 0.58+0.02° 0.18+0.01°
90 61.33+3.23"  0.78+0.04®  0.54+0.11"  0.18+0.01°
120 54.81+3.27¢¢  0.82+0.05°  0.54+0.07*  0.18+0.01°
150 55.68+4.54™  0.81+0.06®  0.55+0.05*  0.19£0.01°
180 53.02+1.03¢ 0.85+0.07* 0.56+0.03* 0.19+0.01*

TE: [FFR bR REA R R 22 57 .35 (P<0.05), FK2~3F4lA].
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I 2 ATLIE Y, G 228 R A SE K, L 7K 3R A
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AR, S FEEERTIL, MR DE R U4 i X
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Table 2 Cooking properties of preprocessed noodles at
different cooking time

W) (s) ZRAEMRE(%) WoKFE%)  HKEG%)  EHE%)

Control - 34.67+0.002"  63.39+0.45°
30 3.06+0.05" 30.92£1.05¢  35.00£0.017°  64.53+1.32°
60 3.43+0.06° 41.91£0.27°  50.00£0.005¢  66.55+0.42°
90 3.37+0.06° 45.82+0.65°  47.67+0.002°  67.24+0.56
120 4.61£0.08° 58.75£0.72° 52.33+0.009™ 67.73+1.24°
150 4.58+0.03" 65.84+0.66" 51.67£0.002°  66.79+1.75"
180 5.96+0.17° 74.53+1.51°  55.33£0.017° 68.47+1.07°

rh 2 2 A, P SR Y ZE A I R T R,
M 3.06% HEANE] 5.96%. A= i & 3 A TE RS TR 1
TR B AL, e S A S T AR 2 R AE AN ]
TR AR 2, AN BREAS 50 4 s Al iy Tkr, 31X 25 M K i)
BEARTERY 55 25 T I BCIAE P, 38Tl T S5 28 8 408
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Fig.1 The appearance of preprocessed noodles at
different cooking time
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Fig.2 RVA curve of preprocessed noodles at
different cooking time
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Fig.3 X-ray diffraction patterns of preprocessed noodles at
different cooking time
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Table 3  Gelatinization characteristics of preprocessed noodles at different cooking time

Al (s) WEAEFIE (cP) BHEFEEE (cP) JfRE (cP) FAFEE(cP) [E A=A (cP)

Control 570.5+5.0° 392.5+0.7* 178.0+4.2° 870.5+0.7° 478.0+1.4°
30 332.5+0.7° 315.0+1.4° 17.5£0.7° 680.5+12.0° 365.5+13.4>
60 324.0+1.4 308.0+4.2" 16.0£2.8° 675.0+7.0% 367.0+11.3°
90 319.0+5.7° 308.0+5.7% 11.0£0° 653.5+16.2° 345.5+10.6%
120 305.5+7.8¢ 298.5+7.8% 7.0+0% 628.5+14.9¢ 330.0+7.1%
160 299.5+2.1¢ 294.54+2.1¢ 5.0+£0¢ 617.0£1.4¢ 322.5+0.7°"
180 288.0+2.8° 282.0+2.8° 6.0£0¢ 584.5+9.1¢ 302.5£6.4"
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Table 4 Secondary structure content of preprocessed noodles at
different cooking time

B (s) g (%) THEBM(%)  o-IR5E(%) -5 (%)
Control ~ 40.23£2.90°  13.06£0.74%  14.28+1.53*  32.43+0.62°
30 39.12+0.42° 13.174£0.46™  15.28+0.38"  32.43+0.48°
60 36.72+2.71%  1430+1.27°  15.34£0.08"  33.63+1.50°

90 36.71£0.12™ 11.75+0.41° 16.35£0.26™  35.20+0.04b°
120 36.80+0.16™ 11.514+0.20° 16.57+0.17"  35.13+0.17b°
150 34.15£0.26"  12.26+0.07™ 12.89£0.15¢  40.70+0.48™
180 25.27+2.90¢ 15.48+1.91° 14.43£1.34"¢  44.81+6.16
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Fig.5 Scanning electron micrographs of preprocessed noodles at different cooking time
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Table 5 Correlation analysis of preprocessed noodles

Tk T W P, P,, AR EAF R ERERE LR
FkE 1
iR -0.992™ 1
i 0.899" -0.874" 1
P, -0.956" 0.948” —0.968" 1
Py 0.780 -0.766 0.923" -0.926™ 1
AR 0.759 —0.694 0.931" ~0.840" 0.848" 1
A R -0.826" 0.787 -0.969" 0.921" -0.935" -0.968" 1
PR -0.810 0.753 —0.945™ 0.889" —0.898" —0.988" 0.986™ 1
LAARNE -0.756 0.712 -0.951" 0.884" —0.943" -0.970" 0.990” 0.979” 1

e * A OG(P<0.05) 5 il i 3 AH G (P<0.01)
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