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Parameter Selection of Mould Inactivation by Microwave Processing

Based on Quality Evaluation of Maize

Jin Zhigiang'?>  Wang Shunxi'
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Abstract; To reduce thermal damage to maize quality caused by microwave sterilization, firstly 13
parameters of seed quality and processing quality of maize were determined, secondly the data matrix was
converted by the method of subordinate function, and then the comprehensive evaluation of the quality of
maize was performed by factor analysis. On this basis, the optimal parameters of mould inactivation by
microwave processing were selected. The results indicated that, the method of subordinate function could
integrate the positive and negative characteristics in the synthetical evaluation, so the matrix converted
with this method was suitable for factor analysis. Four factors affecting quality evaluation of maize were
extracted and their cumulative variance was 94.45% , which were physiological and biochemical
characteristics factor, viscosity property factor, content and composition of starch factor and pasting
property factor in sequence. The synthetical quality evaluation of maize suggested that, maize quality
changes resulted from the interaction of the initial moisture content of maize, microwave processing
temperature and processing time. Therefore, microwave processing parameters, namely, 70°C (14 min) ,
50°C (22 min) and 60°C (18 min) should be respectively adopted when the initial moisture content of
maize were 13.8% , 18.4% and 22.6% .
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Fig.1 Principle diagram of test and control

system of experiment
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Tab.1 Microwave processing parameters of maize

FF i B F KR % T B/ C I ]/ min
X1 13.8 50 22
X2 18.4 50 22
X3 22.6 50 22
X4 13.8 60 18
X5 18.4 60 18
X6 22.6 60 18
X7 13.8 70 14
X8 18.4 70 14
X9 22.6 70 14
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Tab.2 Testing results of maize quality

oy WECR REER NS BSRY,/ JRWIRE Y/ BT EEERER SRS WEAE MM M VR RIS
Y% % V% use(emeg) St mee(100g) 0 Ye/%  Yi/% Y% Yo/ep Yi/ep Yy/ep Yp/min Y /C
X1 10 96 90 8.8 42.4 60.83 12.68 48.15 1536 877 636 4.13  71.80
X2 15 88 98 8.8 46.5 69.28 15.32 53.96 1013 644 343 3.93  71.85
X3 28 90 100 8.4 45.3 70.03  14.10 55.93 1306 839 456 4.00  71.00
X4 14 91 98 10. 4 42.7 68.36 13.93 54.43 1676 993 705 413 71.90
X5 21 84 99 10.9 50.2 70.40 14.81 55.59 1045 671 349 4.00  71.70
X6 35 65 98 9.2 51.8 74.01 14.47 59.54 1895 1154 757  3.93  70.15
X7 16 58 100 9.5 45.4 70.50 14.91 55.59 1801 1052 775  4.13  71.90
X8 24 2 98 9.5 53.8 66.64 14.54 52.10 1064 705 356 3.93  70.95
X9 40 1 69 13.3 61.6 65.86 13.06 52.80 833 478 33 3.93  71.90

iR B3R 2 ATRLE M, #7 DA B — 5 SR AR AT
HEFF , AN R $8 b v R i B HEZ I AS R AR [R], X |3
T KA b HEAT A B BE A, 6 AR B B S AE 13 350
fabr i 25 A R
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Tab.3 Total variance explained
AH DG B Y 3 AE A8 T %% )5 B R AE (5
A7 2 TR A HIJ7 2 TR A
NS e }7)}4: ?ﬁlb A }77%, %B’UJ‘
i BTH ZE BTk # Uk 22 TTMR
RK/% R/ % RK/% K%
1 5.57 42.85 42.85 3.88 29. 83 29.83
2 3.67 28.22  71.07 3.53 27.16 56.99
3 2.01 15.45 86.52 2.96 22.73 79.72
4 1.03 7.93 94. 45 1.92 14.73 94. 45
5 0.48 3.66 98. 10
6 0.14 1.10 99.20
7 0.09 0.71 99.91
8 0.01 0.09 100

X oy D 28046 R (W) BE AT 7 22 de R IE &2
Jie e, fok AL 1~ 01 i A ik ] £ 56 A% A7 JRT 20 B, WA

FEAT N7 OIS 5y i e o i3 3 nl L efe Ja 4 4
T BOHRAE A 7 22 5T WK A A R AT 22 BTk R 4y
oA T A AL fEL AN 7 22 TR R AT AR 2 R 5N
RENVINIG R i EL AT 4 A4~ 7 /9 285 22 sk R
AT39K 43 94. 45% , R e % Hij 5 4 A ) o
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e Bt T] 19 28 A (LK, PR Ol R K B 3 B R P R 1
TP ZZTTRRA N 27.16% 5 55 3 2 N1 B 4K
A B 2 TR B0 B T8RS | L R M S R Y i
PR TR & i AN T, 7 22 TTRR RO 22.73%
55 4 3 TR HR K G o Ml B ) A8 L A O, R
Dy MIAL PRI T, J5 22 SRR O 14.73%

x4 HEHEEEAFHETERE
Tab.4 Rotated component matrix
. NS
1 2 3 4
g% 0. 873 . 184 0. 048 0. 385
i o W2 AL 0. 861 0.392 -0.068 -0.262
% 0.812 0.236 0. 064 -0.156
HEVE ) 0.794 0.185 0.502 0. 124
R 0.791 0. 098 -0.198 -0.520
8] HE -0.153 -0.976 -0.038 0. 037
WA {85 0.248 0. 947 0.134 0.113
i1 fife -0.324 -0.898 -0.219 -0.182
W -0.336 -0.614 0.302 0. 589
SR -0.042 0.193 0. 947 0.227
YHEFER  -0.143 0. 290 0. 882 0.271
HHESER  -0.337 0.221 -0.867 0. 005
WL EE  -0.011 0.204 0.263 0.932
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Tab.5 Component score coefficient matrix

FEIR NGRS
1 2 3 4
KR 0.223 ~0.040 0. 008 -0.023
P 0.204 -0.064  -0.003 -0.212
HiE A 0.234 -0.081 0.132 0.055
5o 0.335 -0.093  -0.159 0.390
JIi 107 7 {EL 0.209 0.017  -0.031 -0.062
RIER -0.083 0. 040 0.370 -0.122
HAEVER  -0.091 0.161  -0.384 0.195
SCHEVE B 0.091 0. 092 0.332 -0.091
W EEE -0.059 0.298  -0.017 0.039
14 A 0.020 -0.262 0.001 -0.078
A 7+ 0.112 -0.333 0.011 0.059
U {15 Fisf 7] 0.034 -0.201 0.014 0.318
WAk 0. 082 0.027  -0.153 0.597

5 on DFEG
O =]

F, =0.223U!, +0.204U, +0.234U,, +0.335U, +
0.209U. -0.083U,, —0.091U,, +0.091U,, -
0.059U,, +0.0200},, +0. 112U/, +

0.034U!, +0.082U!,, (4)

{2n
Son DR 2 AN (REBE R PE IR T ) 1 43
(=53]
F, = -0.040U!, -0.064U, —0.081U,, —
0.093U,, +0.017U., +0.040U,, +0. 161U, +
0.092U,, +0.2980, —0.262U], -0.333U'

10n 1n —

0.201U),, +0.027U.,, (5)
B DHEME 3 AT (ER S R LA B
) WMo E N

1A F (B RRE )

F, =0.008U' —0.003U, +0.132U, -0.159U! -
0.031U, +0.370U,, —0.384U! +0.332U,, -
0.017U,, +0.001U!, +0.011U!, +0.014U/, -

0.153U/,, (6)
5 on ANFESLES 4 TR F (TE B AL R PE R )
(518
F, = -0.023U/, -0.212U, +0.055U, +
0.390U, -0.062U. —0.122U,, +0.195U!, -
0.091U,, +0.039U, —0.078U!, +0.059U! +
0.318U!,, +0.597U/,, (7)
ANTF) TR 4 A B R85 5 K 25 4 fE
F6 PR o FOKAE BA: AR R B 15 53 55 e I A IR
S X2 X1, X3, 3R B B0k Ak B 4 4R o 50°C, 22 min
B, B TR/ B R R S R TR AT X6
RO VE By O o S AL R R R O R
TR0 B HETE 55 — A7, 2 W] I 5 J5E B 4 5 X9 1Y
4 AN TR 15 43 ¥ 8 BO(EL, 36 WG ARD B2 A L
o AR 2 . T AR B A R A A I O 22 5T
BRFARR], BT LA BEAT S BT 25 5 VRN B R B 25 5 I
FOiER A AR FZRIMMECR, Do
K F DR AL, TF 5345 R 4 A A F 1 40 E
L5 A0 R A Z B SR AR B LR A E D, 9 ik
P Ab B OK BE G R A ZE A HER N X6 .XT X3,
X4 X2 X5 X1 .X8 X9, WUt LLE H, ik ab B %
£33 60°C, 18 min I, HJ 46 & /K K 22. 6% HY E oK
(254 it JOT S5 45 T B D8 A B8 2% 1 24 70°C, 14 min
F 00 B & KRN 22. 6% 19 KRB LE G M R 2%
X5 Z AT A R B AW A BN BB EE AR |
RE S L S ol 0 Ak B S R OK B A T, TR Y 14 45
B AN BRI %A b B R K T AR R ORI IR
By KR AU Ak IR 3 R A B b ) M ) Y 2
X 55 5K 2R A X A RURIN L 23 T S K i BT 1 P
gER—F
AL, Y BRI & KRR 13.8% (18, 4%
1 22. 6% B, 4351 2% Fi 70°C (14 min) .50C (22 min)
1 60°C (18 min ) IR AL BEAS A 6 B

6 WMEXREBEERBREEGTN
Tab.6 Synthetical evaluation of maize treated by microwave
FE il 244/ °C (min) FIKRS P Fy, F, Fs, Fy, D, HE#
X1 13.8 0. 864 0.525 -2.228 -0.056 -0.114 7
X2 50(22) 18.4 0.957 -1.351 0.611 -0.306 0.012 5
X3 22.6 0. 621 -0.178 0.097 0. 898 0.291 3
X4 13.8 0.204 0.985 0.033 -1.106 0.173 4
X5 60(18) 18.4 0. 084 -0.818 0.874 -0.731 -0.106 6
X6 22.6 —0.483 1.294 0. 883 1.728 0. 663 1
X7 13.8 0. 045 1. 120 0.733 -1.084 0.325 2
X8 70(14) 18.4 0. 087 -0.958 -0.322 1.022 -0.157 8
X9 22.6 -2.379 -0.619 -0.682 -0.364 -1.086 9




168 gk Bl ¥

2013 4

3 itig
3.1 IE. a0 S HE AR 6 TE X0 B 1A BUE B e

X T 5 4% T4 B E | BR 6 P 1 R SR AR B
T oK B A T o5t 5 I T G R TR Y

TR 0 K P A N S TR
— R, S R A — A b A S
A R, BT 3880 A S 3, PR 0k S o L S
TR A 5

TE T 55 8 630 1), 6K r B 5 7 B G A R
e M AR 77 R R 5 S TR S R (L T
NGRS Y Y R R B R oY (3
JI G 8 K A 4 Ak B R S 200 M I )
SRR A, W T F) AR A 8K X 20 L JBE R B H R L v
BRSNS, AT S8R SR &, ok
FTE 200 0 158 2 5 1) A O, 1 oK A B4R 30 AR B IE
PEAT , e 8 S BT K S 28 3 0 A 0 ) 485 1 T3 A 11
AR o R 2RI I W T K AR A 7 B o
550 P, B & 23R RS 1 O IEAH S HE AR, T
5 T 0 T D L R S B R S A A

TR AR TR 22 S5 T T B4R BV 25 3, 9%
5 T 6 K T A M A7 o b B R T R A LA 3 I
AR PEVE R RIS > o LG T W N S B VE R 0 it
FU A S M M AL R R A R T R E R A
(6] 437 BEL/ N, 76 SO0V S0 7 P E 1 S B SE AT, 4
T[] o T 3 e R T TR R T S A 5 T S
Wb s T S BEL A, 43 Mk LAIZ 30, T B AL s, R 5
FAL W RE B R R R RS, B I B
PEVS PR R MTERY BV R A R O IE AR
FE bR, 0K BLGEVE R 52 XN SR E 1845 o

RRE NPT | B T 06 14 00 6 3 B R R
WAL TR BT TR i 1) WG {1 286 1) T (1) K Ay 06 A i
U {1 85 3 2 T A0 R W A S5 7 98 0 T 3 8 ) 0
DB, B2 B8 10 2 i B 0 45 4 K IO RE T . TE R
A 32 TSI, WG 1A ) e T, W (1 286 138 K , 32
VEM MK 2 5, T LAAE B S T] 3 BRI AL, W2 K K
B YRR A R e S A B I 2511
i RS2 IR TR 093 P RO R e, O3 AR 1R/, BB A
P o 1] TR 28 0 8 S A B W 25 (i, [l T
0 I 1 38 A R R S A 1 s 4 v W1 1) R
P 1] THE BN YW Ra E e, R 5 e
S 4o 06 286 8 A SCOM TE A S b, o 068 A0 i) 4 i
L 10 (6 RO £ 3L R S R e A5 A

P T D A b S 2 R R 6 R A,
R NENTRAVE € U LRI N QU = S 2
X K B R i S AT A I 0 AR o 22 b v A

WX BARIEAT TR iR 0 ~ 1 R
B A 5 B SR 9 R R AT T s R 7
TR AT, A L A B X £ S A BOVE AN A
SRR, QAL T IR (L o A BRI D
KR 18 e 4000 B 2 SRR AR P A R I AE U
F T HNHY T AN TR A% Ak B 5K i Jo K A SR
FIARMEZE BR HEAL (O ~ 1 A 22 A HE AL 12 1 SR T e %
W R L SEAT IR F 43 M AR B 25 A E I T
SERIRW] R HEZE AR EAL T O ~ 1 A1 25 b o A VR 55 it
P8 5 B0 75 2 14 HE B TP A T [l P L i R WAL (]
B AL IR BE foe i 19 XT S HETE AL, X AR S
Ve FARARE 5 100 SR Jm ek Kk % 8 2 %t 23 45 o A
IS ACTDE R AN SN AP REE Y S N S

®7T BERHFANESTRHZN

Tab.7 Effect of data conversion methods on

synthetical evaluation

B di e 45 05 X LR R4
K o 2 s v Ak X7, X4, X6, X5, X2, X3, X1, X8, X9
0~ 1 2Rttt X7, X4, X6, X5, X2, X3, X1, X8, X9
sB & R s X6, X7, X3, X4, X2, X5, X1, X8, X9

3.2 ERBRTFNHEFHH
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