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Abstract: It was difficult to determined the content of whole potato powder and flour in potato noodles by chemical method. The objective
of the study was to establish prediction model for rapid determination of potato powder composition in noodles by NIR spectroscopy and
stoichiometry. The method was that 236 potato noodles studied by near infrared spectroscopy and stoichiometry were used to establish
prediction model. The result indicated that the prediction model based on wave number of 9403.6~5446.2 cm™ and spectral pretreatment by
minimum-maximum normalization showed an excellent prediction accuracy. The external validation determinant (R2val) was 0.9775, the root
mean square error of prediction (RMSEP) was 1.28%, the slope was 0.95, and the relative prediction deviation (RPD) was 4.74. The results
indicated that near infrared spectroscopy can be used as an efficient way to detect the potato powder content in potato noodles.
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Table 1 The potato powder content of potato noodles in calibration set

Vil BE/% X SZ/% g SZ/% Xl SZ/%
1 23.53 49 18.72 97 18.69 145 26.93
2 23.78 50 33.39 98 29.93 146 23.94
3 19.66 51 25.65 99 25.45 147 30.74
4 25.43 52 24.71 100 35.60 148 15.58
5 27.00 53 14.09 101 30.70 149 16.64
6 34.75 54 22.93 102 23.52 150 20.84
7 33.57 55 8.26 103 24.57 151 26.55
8 23.81 56 18.56 104 33.47 152 39.27
9 27.56 57 30.74 105 21.20 153 13.59
10 28.55 58 27.68 106 28.53 154 26.05
11 28.30 59 21.49 107 28.34 155 23.14
12 21.51 60 15.07 108 20.78 156 16.01
13 26.94 61 27.43 109 31.27 157 27.44
14 32.54 62 39.90 110 26.29 158 22.82
15 16.99 63 28.94 111 16.33 159 34.83
16 26.33 64 21.88 112 22.22 160 24.43
17 30.58 65 12.80 113 24.09 161 13.53
18 19.04 66 30.04 114 34.39 162 22.13
19 8.76 67 23.89 115 27.31 163 23.20
20 27.34 68 38.25 116 19.97 164 15.52
21 20.32 69 7.68 117 26.97 165 23.10
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22 29.12 70 27.02 118 15.61 166 26.78
23 13.59 71 10.94 119 25.35 167 22.99
24 28.66 72 22.88 120 22.09 168 16.54
25 2541 73 19.99 121 24.35 169 29.16
26 16.42 74 20.14 122 26.40 170 20.67
27 30.13 75 25.40 123 25.80 171 17.10
28 18.75 76 27.70 124 23.08 172 28.24
29 23.58 77 33.80 125 30.20 173 20.01
30 27.91 78 18.53 126 21.24 174 26.05
31 9.23 79 27.39 127 22.94 175 30.87
32 25.19 80 26.01 128 17.34 176 28.36
33 16.47 81 23.65 129 27.81 177 19.02
34 36.30 82 28.64 130 23.53 178 35.14
35 24.09 83 24.07 131 16.89 179 18.58
36 1351 84 13.65 132 36.45 180 26.40
37 23.83 85 21.78 133 17.23 181 20.87
38 23.69 86 25.61 134 19.68 182 29.64
39 47.68 87 17.88 135 22.79 183 26.46
40 14.72 88 22.78 136 25.84 184 14.03
41 25.95 89 24.27 137 16.27 185 28.95
42 28.78 90 19.42 138 25.95 186 13.83
43 10.92 91 26.21 139 14.47 187 38.56
44 23.10 92 32.61 140 20.11 188 17.36
45 12.43 93 25.53 141 5.28 189 25.88
46 29.64 94 18.73 142 22.97 190 18.12
47 22.34 95 20.22 143 20.02 191 28.04
48 27.51 96 22.24 144 30.41 192 16.46
R 2 WiEEEFHRTIRENNE
Table 2 The potato powder content of potato noodles in Validation set
Y% 22/% Y5 2E/% %5 22/% Y 2=/%

1 30.38 12 33.01 23 29.46 34 23.86
2 22.18 13 32.74 24 30.71 35 13.77
3 21.70 14 20.45 25 28.80 36 24.99
4 2453 15 20.89 26 24.85 37 18.13
5 21.18 16 22.01 27 35.43 38 25.98
6 32.00 17 31.10 28 28.04 39 28.83
7 21.37 18 34.86 29 8.78 40 2547
8 30.31 19 16.62 30 16.35 41 20.04
9 28.76 20 33.02 31 21.80 42 25.26
10 27147 21 23.62 32 18.79 43 31.33
11 26.14 22 26.13 33 12.50 44 24.37
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Table 3 The analysis of sample chemical value
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Fig.1 Near infrared spectra of potato noodles
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Table 4 Effect of various treatment methods on Calibration model

T2 5 ik KX El/em? RZy RMSECV/% R RMSEP/%
o 12790.3~3594.9 0.7106 359 0.8543 337
F a2 7502~4246.6 0.9337 3.88 0.9778 1.27
HIRE A& 9403.6~4246.6 0.9351 393 0.9731 1.40
&K F)3—1L 9403.6~4246.6 0.9377 1.67 0.9743 1.37
TR R)a—k 9403.6~4246.6 0.9329 1.73 0.9775 1.28
RE—AHLAK 9403.6~4246.6 0.9356 1.69 0.9723 1.42
% TUHHRE 9403.6~4246.6 0.9376 1.67 0.9735 1.39
—MF-4 7502~4597.6 0.8932 2.18 0.9282 2.34
N 3 7502~4597.6 0.6140 4.15 0.7453 4.20
—MF R R E AR 7502~4597.6 0.8974 2.14 0.9324 2.24
—Sd+ £ F )3 —4b 7502~4597.6 0.8981 213 0.9393 212
— M8+ % RS AR 7502~4597.6 0.8981 213 0.9393 212
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Fig.2 Pretreated Near infrared spectra of potato noodles by

Minimum-maximum normalization
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Fig.5 Relationship between the predicted values and chemically
measured values of the mashed potatoes content untreated by
minimum-maximum normalization
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Table 5 The result of predictive value of potato noodles in validation set by calibration model

VK AL SEAAI% FRAUEIY 1 £ Vika AL SEAEI% FRMAIY (3
1 30.38 29.98 -0.40 23 29.46 28.52 -0.94
2 22.18 23.62 1.44 24 30.71 29.96 -0.76
3 21.70 22.71 1.01 25 28.80 29.27 0.47
4 2453 23.24 -1.29 26 24.85 25.25 0.40
5 21.18 19.90 -1.28 27 35.43 32.93 -2.50
6 32.00 32.19 0.19 28 28.04 30.55 251
7 21.37 20.39 -0.98 29 8.78 9.98 1.20
8 3031 3154 1.23 30 16.35 17.50 1.15
9 28.76 27.95 -0.81 31 21.80 2421 241
10 2747 27.46 -0.01 32 18.79 18.06 -0.73
11 26.14 25.95 -0.19 33 12.50 14.58 2.08
12 33.01 3116 -1.85 34 23.86 24.27 041
13 32.74 33.26 0.52 35 13.77 14.25 0.48
14 20.45 21.32 0.87 36 24.99 24.09 -0.90
15 20.89 21.60 0.71 37 18.13 17.88 -0.25
16 22.01 21.32 -0.69 38 25.98 23.80 -2.18
17 3110 30.59 -0.51 39 28.83 31.00 2.17
18 34.86 35.68 0.82 40 2547 25.55 0.08
19 16.62 14.56 -2.06 41 20.04 21.77 173

20 33.02 33.16 0.14 42 25.26 2712 1.86
21 23.62 24.10 0.48 43 31.33 32.09 0.76
22 26.13 2473 -1.40 44 24.37 2248 -1.89
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Fig.6 Relationship between the predicted values and chemically
measured values of the potato powder content Validation set

HIE 5 AT AN, SE MRS A TN 5 1 SAE O
ZEAEX3% AN . & 6 AT, H IG5 H SHE
P 2584 y = 0.9538x+1.2338, KA (RD A
0.95. SEFFHR MR L E AL (R%a) H 0.9775,
ML 7R %E (RMSEP) 4 1.28%, BEAI[KIAHT 43
Mrizz (relative prediction deviation, RPD) &y 4.74,
REEH 0.95, R 1 RFTNNME S B S B
i, ZREE MR AR E VEATRIN RE LT -

3 ZHig

AR abngit G, SREXRTENE
WA, DREESL, BREmMEA. BRERMAL
ARG ICOKREE = e L. SREREa7 N
W, DRESHEEA A, BTSRRI 7E
AEEABAERIBAER . AR S REN, ML
LLANE RIS, A B B, KR PLS 77
RS E AR, AT LA R R E T A I S
A AT, R R I TS B N £3%
FoA, BRIANEAE g B3 (R%) 4 0.9775,
S SR T TAE N RS K bR A R A =, 2
SE BRI A TR BE RN AMBIEIE R e /AL, SEI 4R
ZHH SR Ak i PR SUHERTI RE o

[11  F ORS00 B B 1 4% b R T 92 [D]. 78 22 SR v R L
KE£2,2017

WANG Yue. Properties of potato dough and quality of potato
noodles [D]. Xi’an: Shaanxi University of Science &
Technology, 2017

[21  XUFE, 50, A, 55 SR B S5 AR it 5 ) 23T G
B AR & A1, 2018,1:45-51
LIU Jia, LYU Du, TANG Jian-ho, et al. Quality comparison

236

3]

(4]

[5]

(6]

(7]

(8]

9]

[10]

of potato rice noodles with rice noodles [J]. Modern Food
Science and Technology, 2018, 1: 45-51

TORAE, F JB ., I 7] Sy 88 5 A H %o Eh 44 ST 4 R
FRISEMA LIV B R A 2R (H AR RHERR), 2017,38(3):38-
44

SHEN Yao-heng, LU Qi-yu, ZHANG Ke. Effect of different
potato powder on the quality of potato noodles [J]. Journal of
Henan University of Technology (Natural Science Edition),
2017, 38(3): 38-44

TSR, 2 i I I8 V20 A 5 #4 SR T 2% L 2 RC 77 [9]. 6
% g 1A, 2016,34(3):20-24

ZHANG Xiao-xiao, LI Yu. Optimization of mashed potatoes
noodle process formula by RSM [J]. Packaging and Food
Machinery Pack Food Mach, 2016, 34(3): 20-24

FTN, 2 LLER AR, S5 A [F) L 2R A S Ry AT
S TR A ST 7T [I]. A Tk, 2017,11:13-15
WANG Li, LUO Hong-xia, LI Shu-rong, et al. The effect of
different processing conditions on the quality of potato
powder and the potato noodles [J]. The Food Industry, 2017,
11:13-15

R, AR, Pl AT LA B BOR e B
[0]. 622 5563 43 #7,2000,20(2):134-142
YUAN  Hong-fu,

infrared  spectroscopic

XU Guang-tong, LU Wan-zhen.
Development of modern near
techniques and its applications [J]. Spectroscopy and Spectral
Analysis, 2000, 20(2): 134-142

Bizzani M, Flores D W M, Colnago L A, et al. Non-invasive
spectroscopic methods to estimate orange firmness, peel
thickness, and total pectin content [J]. Microchemical Journal,
2017, 133: 168-174

Escribano S, Biasi W V, Lerud R, et al. Non-destructive
prediction of soluble solids and dry matter content using NIR
spectroscopy and its relationship with sensory quality in
sweet cherries [J]. Postharvest Biology & Technology, 2017,
128: 112-120

Cayuela J A, Garcia J F. Sorting olive oil based on
alpha-tocopherol and total tocopherol content using
near-infra-red spectroscopy (NIRS) analysis [J]. Journal of
Food Engineering, 2017, 202(79): 79-88

Lu R F, Guyer D E, Beaudry R M. Determination of firmness
and sugar content of apples using near-infrared diffuse
reflectance [J]. Journal of Texture Studies, 2010, 31(6):
615-630

(58 29 T



