22

FOOD & MACHINERY F415E2H BE2N0H | 20252 A | ARSHU

DOI:10.13652/j.spjx.1003.5788.2024.80665

ETERIMNLUERRENDREIE REHER
[ 5 T 5% Am JBr B9 52 I

FE% MEH K B a2 Y HHEE
CLPU A KA B DU 1] HEZE 6250005 2. Fism 4k F /R IR X 8 K FF 45 4 L 30 3,
Hiak GRS 8300005 3. 875 T 4EEEA BN R0 B S8 ASE 830000

BE:(BNIRASAEZANDFADBA AN 5B RERRAR LR ME T EAAE [FEIFRL LT mE st
LS ah@m b R E LSRRGS h, B0 ERS ST ES RS RESREIATEGREB T, 44
BB TRAMEEIN (BERIEGAEFAHIRS VAR ER T, 5 AR AARAFFHARKR, TRH2HH
ABRF, A A R, S RMIFN T ERS 1 HRE X, i%\&ﬁ)%ﬁﬁ?ﬁ/% MAETAD @S W
B, A A ERRRME R 0.8%F 1.0% W 89 FiH# B E MM% M KA FERE [ER]ETHAMLCEAANTE
SRS, AHBEAY R EAPROARNBGAEERYABR AM, BAAMEEEERXEAE W, A0 B EFTR
ERACHNNCY & & -3

B LA Ad; AR H T et BRI 2 RS ST BB F N

Effect of salt on the texture and noodle quality of raw and cooked potato

whole flour pasta sheets based on principal component comparison

LI Junyang' CHEN Anjun' NIE Wei' LI Peijia' LIU Yi® YANG Ruwei*’

(1. College of Food Science, Sichuan Agricultural University, Ya'an, Sichuan 625000, China; 2. Urumqi Comprehensive
Test Station of Xinjiang Uygur Autonomous Region, Urumqi, Xinjiang 830000, China; 3. Xinjiang Yuwei Xian Agricultural
Science and Technology Center, Urumgqi, Xinjiang 830000, China)

Abstract: [Objective] To explore the changes in the texture and noodle quality of potato flour and cooked flour pasta sheets under different
salt addition levels. [Methods] The effect of salt addition on the texture and quality of potato flour pasta sheets was investigated. Principal
component analysis (PCA) was used to reduce the dimensionality of texture data, and infrared spectroscopy was used to analyze protein
structural changes. Correlation analysis was conducted using fuzzy sensory evaluation. [ Results] The primary principal component of pasta
sheet texture is the hardness factor, which shows a strong correlation with breakage rate, cooking loss rate, and other texture characteristics.
The second principal component represents elasticity, with a strong correlation to toughness and tensile properties. The overall texture
evaluation is more influenced by the primray principal component. The ordered structure content in raw potato flour pasta sheets is higher
than in cooked flour pasta sheets. The texture, sensory properties, tensile characteristics, and cooking performance of the pasta sheets are
optimal when salt is added at 0.8% and 1.0%, respectively. [ Conclusion] A moderate addition of salt improves noodle quality. Salt
influences pasta sheet texture by influencing the conformation of protein networks in the pasta sheets. Pasta sheet texture is closely related to
noodle quality, and cooked flour noodles are less affected by salt, showing more stable properties.

Keywords: potato flour; noodles; salt; FT-IR; principal component analysis; fuzzy mathematics evaluation
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Table 2 Basic components and processing characteristics of potato whole flour

B i IKAY 1% TEH /% EH /% HLAR Wi /% i Fikbe/(g-g ") Frate/(g-g) HEW
ey 6.74+0.03 70.26+0.19 7.714+0.03 0.05+0.01 23.59+0.58 4.82-+0.12 0.59+0.02 0.47+0.01
BAH 9.4440.04 71544035 7.6240.12  0.04£0.01  31.30£0.66 6.4440.41 0.6840.02  0.51+0.01
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Table 3  Texture characteristics of potato raw and cooked whole flour pasta sheets under salt addition
LW BRI/ % fifi J&£ /N B ME/(N-s) b Jie 5 1 ML IEGJ3 Il &2 P
A 0.4 68.72+2.07" —4.36+0.36"  0.547+0.091 2566.0+68.5°  1429.7+257.9"°  0.196+0.004°
0.6 80.38+3.95% —4.134+0.43"  0.601£0.096 2972.84166.9° 1775.8+289.3"  0.207+0.006""
0.8 92.644+5.07" —3.3840.31"  0.5264:0.073 3 753.0£262.7" 2016.5£351.6™ 0.236+£0.010"
1.0 101.344-1.23"  —2.7440.17°  0.42440.060 4 094.079.9" 176542853 0.24540.002°
1.2 73.5942.99"  —2.9440.15°  0.5524£0.060 2763.84+123.4° 1533341855 0.1934+0.004"
A K 0.4 93.704+2.47" —6.0040.39°  0.42640.037 4238.0£172.3" 1848542513 0.226+0.003"
0.6 88.26+1.88"¢ —6.464+0.35* 0.465+0.053 3957.0+118.6° 1881.5+260.9" 0.218+0.003
0.8 74.8145.50"  —6.16+-0.54*"  0.61540.068 3378.4426.3° 1942.4+118.1"  0.211+£0.007°%
1.0 82.6941.41° —7.20+£0.46° 0.640£0.052 3853.84-67.3" 2485.24224.7°  0.21630.002%
1.2 88.00+£3.12"¢  —57740.46°  0.488+0.055 4131.3+£229.6° 2076.7+288.2" 0.224+0.008"
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Figure 2 Fourier near infrared spectrogram of potato whole flour pasta sheets
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Table 6 Protein secondary structure content of potato whole flour pasta sheets %
I [ _ R . ) HFp-rE+ Ty (MGl +
R R A T a-13iE B-He S i) SR
A 0.4 19.31+1.48° 28.48+3.76° 31.6740.55% 20.54+5.81% 50.98+2.01% 49.02+2.06™
0.6 20.86+1.62° 32.1943.83° 32.3140.65" 14.64+5.96" 53.1742.27° 46.83+2.13°
0.8 19.5240.01° 31.3140.23° 30.9240.19° 18.2540.03% 50.44+0.19" 49.56+0.26°
1.0 19.5340.01° 30.80+0.04" 31.1240.23° 18.5640.01% 50.65+0.24™ 49.35+0.05°
1.2 15.860.10° 28.9540.27° 31.5640.18"  23.620.10° 47.4340.08° 52.5740.37°
AL 0.4 11.45+0.10° 27.36+0.08° 32.4740.15% 28.72+0.06" 43.9240.05" 56.08+0.02°
0.6 10.5320.07¢ 27.6340.05° 33.502-0.18"  28.340.21° 44.0340.24° 55.974-0.26
0.8 12.3540.07° 23.1874-0.04° 34.6040.33" 29.8740.04° 46.9540.26" 53.054-0.08"
1.0 14.1940.80* 27.4243.20° 32.0345.03"  26.36=8.86" 46.2245.82° 53.784-5.67"
1.2 13.4740.78" 24.2043.23"  27.01£5.00° 35.3248.93° 40.48+5.77° 59.524-5.70°
T NG FERAR R 2 5 W (P<<0.05),
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B=V-R=(b,,-++b,,-++,b,), (8)
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oo T vt Tim Ay 0.0 0.7 0.2 0.1
I S B 0.0 08 06 011 (7) 64.68.70).
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Yol Tt T A, 0.0 0.5 0.5 0.0
x7 REAEAFIMETIREDENEETNER
Table 7 Sensory evaluation results of potato noodles under different salt addition levels
Parenm BEHR RIS T Ji 4k Tk
Ik /% s R L %z i R th # e R th % s R h %
Ak 0.4 0 7 2 1 0 3 6 1 0 5 4 1 0 5 5 0
0.6 0 6 1 3 4 5 1 0 1 7 2 0 0 10 0 0
0.8 0 2 5 3 7 3 0 0 0 9 1 0 10 0 0 0
1.0 0 1 3 6 9 1 0 0 0 5 3 2 7 3 0 0
12 0 3 7 0 0 8 2 0 0 5 3 2 0 8 2 0
) 0.4 0 1 9 0 1 7 2 0 0 1 9 0 3 7 0 0
0.6 0 5 4 1 1 7 2 0 0 3 6 1 6 3 1 0
0.8 0 8 2 0 0 7 3 0 0 3 7 0 6 4 0 0
1.0 0 7 1 2 1 7 1 1 0 6 4 0 5 5 0 0
12 0 5 3 2 1 7 2 0 0 4 5 1 4 6 0 0
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Figure 3  Effect of different salt addition levels on the tensile and cooking characteristics of cooked noodles
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Figure 4 Heat map of the correlation between the principal components of pasta sheet texture and noodle quality
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