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Potato Processing Quality Characteristics Prediction Based on
Multivariate Nonlinear Regression Analysis

XU Yingchao WANG Xiangyou YIN Xiang YUE Rencai HU Zhouxun SUN Jingbin
(School of Agricultural Engineering and Food Science, Shandong University of Technology, Zibo 255049, China)

Abstract; Aimming to accurately detect potato processing quality, the distribution of processing quality
index dry matter and reducing sugar in potato were investigated. It was concluded that potato dry matter
had the ellipsoid distribution in potato and the minimum value was in the center part. The experimental
data was analyzed by using quasi-Newton algorithm combined with universal global optimization method,
and the regression model of dry matter content of Xisen 3 and Xisen 6 potato about testing point
coordinates x, y, and z was received. The determination coefficients of regression models about dry
matter content of Xisen 3 and Xisen 6 potato were 0. 909 9 and 0. 912 3, respectively, and regression
models can effectively predict the potato dry matter content. The content of reducing sugar in the center of
potato was the highest, and the reducing sugar content from the center to the epidermis was decreasing.
The reducing sugar content in the stem of potato was lower than that on the top of potato. The
determination coefficients of multivariate nonlinear regression models about two kinds of potato reducing
sugar content were 0. 833 6 and 0. 824 6, respectively. The regression models could predict the contents
of reducing sugar in potato. According to the analysis of experimental data, the potato close to the
epidermis was higher in dry matter and lower in reducing sugar, which was suitable for processing potato
chips and French fries. The average content of dry matter of Xisen 6 potato is more than 20% , and the
average content of reducing sugar is less than 0. 1% , which is suitable for processing. This research can
help processors for effective utilization of potato for various types of processing products viz. , chips,
French fries and flour, and provide a theoretical basis for NIR nondestructive detection of potato
processing quality.
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Fig. 1  Sketches of potato sampling points
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Fig.3 Changes of dry matter of potato at coordinate plane

2.2.2  BERESR T KAy 0 oy AR S

Lh RS T BT i 1 A AT RS S R KR
AR G, TR & RS, S KRN, B 4
R Eh S B AR T IR, B BV 3 H 7K 43
(8 3 A RS BB €0 B R 2 WK 0T 15 5 B, i o7
MK R, K 4a4b AR T LR
XOY V-1l XOZ 1 EE B e 4d A FR 6 55
B XOY 1 F1 XOZ 1t A% . Wi 4a FE 4c
Fiw , A B A B R R 2k SRR IR AL K
RIS, T & BN, B Y il 8 BT 9 5
%o 4ni&l 4b FE 4d Bros e 8 B e AR AR,
p O ) 3R 2 ) R e T AR 32 T /0N, R A R
B T S v K B B R ) 2 R 1) B K
RGN o T T Ay O A R AR
li1] % Bz J7 1) 1 400 I 4 3 W %, 4n 7 3b R 3e
JiR o B 4a 4b BB GE LK 40 4d B UL A
R3S OKER, TYRE &K, 7£58% 505
FEL A 2 1 0 ) [ B, 2 T 4% 8 110 A A5 R 0 2 )2

R, 2K SR AT L ] 2 LA 2% 2
T O R S, SRR B, S
A 2 SRR AR , 1 J2 2 KA, B 3
s

(a) A3 ZXOVF-H (b) A3 ZXOZV -0

(¢) MARCZXOVF-H

(d) FHRCXOZ YT
B4 DRI R T A E R

Fig.4 TI weighted magnetic resonance images for potato



370 & Ak Bl B ¥ R

2.2.3  [B] AR

AT o3 BT Y T BT R 0 A AT A, R R
TR R A XY RN Z B AR BRE x oy Az X
BT YIRS R, B — R, T
1stOpt B4R 1 22 Je AR 464 10 05 2 B O 1%, 440 s A
A A B T 0T o i [l SRR i — 2 i R
T I e R A 7 B O R, AT B 9 5 b T
DT J53 5 i, Sk 1 TG RS 0 B A1 B0 S

AR G HHZER (i=1,2,,m) Z[H
) 22 0k 2R Ak ] ) B R 2 ol

2
G=a,+a,x +a,%, + a5, +a,x, +- +

asx,xy 4 da,xl ! (3)
AHF a, EYEEN:
a, i 11 1 2 % (me hy 1E K0
X, R D X Bl AL BR A » , mm
o, R Y B AR BR A y, mm
o, K S Z Bl AL AR(EL 2, mm

G—— T Y o i 53 5, %

e AV A i B ok i ] 4 DAL S A 45 5 1Y
5, AU A (3) A 30 B s A7 R R LG, E
TR R RIR ST, R3S
LR A AR 6 5 Hh B8 B T Wy Jon o 3 A Im] A A
L)

G, =16.5832+9.570 x 10 x> +4.471 x

10 %y* +1.356 8 x 10 °4° (4)
G, =19.4192 +9.659 x 10 x> +7.231 x 10 5" +
1.2617 x10°7 (5)

H1 3 (4) Fs(5) AT LA Y, S8 5 T s i
OP RO TR R A AR A v vy A 2 AR R pR 2, Ui
WY B % 28 1) T W o i 0 MOAE S S A A S
FECRA LA M ERIE 20 A o FEHBRIE 5 % 38 A 28 Bk
TE 1 e 5 X B XM A B
2.2.4  [m] A R U0 J0HE HE X 1]

B 2 (4) Fa(5) By T 9y o o 23 K5 B0
FERLAR AR () LR 50 EL AR L5, 5 SR A1 S FIAL 6
INo A Bk 3T I H AR AR AR B O 335 4, Ay 7% 6
SRR RARRE N 344 4. MRS TEHRET
Py Jo Jo o R [ VAR TR B e AR B 0..909 9, 37
WRARZEN 1101 1% o Fiv £ 6 5 S5 5 T Y i it &
3R [al AR T PR S RO 0. 912 3, 75 iR 22
1.1653% HNIE S 6 B , P Rl B £ 25 1 350 I (i A0
SN AE X RE B O A AR LA 2N, A AR 6 5 4R
ST W B A S0 1] U A TR I R R G T A AR
351, EL Rl 5% T W o D 3 S N A Y
P RE I8 B B A TN OR o

201 8 4
281
26 HRE R ER=0.909 9 =
oal  WITARIRIEN1.101 1%
s 22
<
im 20
% 18 -
5= 16- . LY _J
14} — 1%
12+
10 12 14 16 18 20 22 24 26 28
S {E/ %
S A3 S T R A BB
S 5 A 5 R

Fig.5 Potato dry matter prediction model and
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