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Abstract: The objective of this study is to establish a synthetical evaluation method of Malus fruit quality, find out
the primary factors in evaluating Malus fruit quality, and provide reference for developing the deep processing industry of
apples in Northern Xinjiang. Twenty-one quality indices of processed apple were measured, and the data were standardized
by subordinate function. The software of SPSS17.0 was used to analyze the factors of various indicators, and the rotated
component matrix was obtained with ‘Sevenimax’ method. The comprehensive scores and each component scores were cal-

culated based on the weight of each factor. According to the analysis of factors, five factors ( characteristic root>1) hading
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5 H #1:2017-07-05 the converted data matrix, which could fully represent the

EETA i 86 Mol & b i 58 4: 35 H (2017011) ; B K FHL information of original data. HT2 had the highest score,
BB A1 35 H (2014DFR31070) 5 5 i 48 57K H iR
X2 2 PERHIT B T 3 AR 55 2% € 351 ( KYGY2016050)

YEZ B AT o WIHE (1983-) , 20, ILAR IR, B, Bl 220, 0F 52 7 1]

928 BE BRG] Bl R 8 5 HE T T AR, (E-mail)
305736040@ qq.com and Malus robusta Bingxin 1 was smaller, but the density

followed by Hongxun 1. Both of them had the advantages of
highly nutritional value and long-storage, which could be

used as raw material for processed apple. The fruit of HT3
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they weren’ t suitable for eating. Xiaodongguo and Qiulimeng had bigger fruit, higher sugar-acid ratio, lower nutrition con-

tent and shorter storage period, they were suitable for eating but couldn’t be used as raw material for processed apple.
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Table 1 The fruit quality determination results of apple

1 b MR HDHD S ko1 BOUE PRI R
R (g) 115.400  77.740 54.853 38.067 20.933 38.800  134.800  68.656  40.822  59.459
SRIFEHL 0.849 0.858 0.937 0.902 0.768 0.826 0.810 0.850 0.056 6.571
HESLHE (g/ml) 0.807 0.682 0.997 1.131 1.173 1.155 0.736 0.954 0.203  21.243
WL E 83.933  83.533 75.350 76.933 50.433 82.433 82.767  76.483 11.598  15.163
BNl -1.467  -4.600 0.367 1.733 36.700  -1.867 -3.167 3.957 13.971  353.058
B b 19.567  18.467 23.733 26.167 14.467 16.833 15.800  19.290 4.485  23.250
R R (N/em?) 11.567  11.933 15.067 14.267 12.333 13.800 11367 12.905 1.896  14.694
FPREE (N/cm?) 6.933 9.000 12.400 10.600 10.233 10.533 7.833 9.648 2.057  21.325
A PEREIE Y (%) 9.800 7.600 13.400 14.867 15.733 12.150 11.000  12.079 2,769  22.925
AR (% ) 13.682  11.618 10.927 12.530 16.877 21.000 12.460  14.156 3742 26.437
A S R (% ) 0.477 0.432 0.711 0.644 1.927 1.600 0.443 0.891 0.583  65.405
R L 28752 26.908 15.317 19.546 8.761 13.142 28.714  20.163 8.636  42.829
HFER (%) 63.040  64.250 71.490 70.370  78.350  75.500 62.650  69.379 0.061 0.088
YR C(mg/g) 0.017 0.018 0.194 0.011 0.120 0.040 0.005 0.058 0.069 1.199
EIERE (%) 8.385 8.203 12.851 11.869 9.650 9.170 6.969 9.585 2.168  22.618
HE T (mg/g) 0.209 0.160 0.293 0.418 0.210 0.197 0.225 0.244 0.089  36.219
HLFHEE (%) 0.145 0.145 0.484 0.226 0.519 0.423 0.661 0.372 0227  61.121
I (g/ke) 0.381 0.495 0.246 0.324 0.311 0.213 0.350 0.331 0.092  27.815
B (g/ke) 0.157 0.186 0.246 0.237 0.486 0.221 0.181 0.245 0.110  44.763
ZEYE LB U/ (g - min) ] 0.917 0.973 3.868 1.331 0.741 0.390 0.280 1.214 1.178  96.995
(RS 0.115 0.115 0.186 0.226 0.163 0.240 0.073 0.160 0.067  42.184

2.2 RIEMBIEREIIREN

TEXSPE R AT LRGN I, 25 0 Bds pr i
NI —Z, e AN E R bn (TR i RS
FE RN LA RN o (8 RN b7 8 R BRI R
PIRERL ) , EFRAE AR (LI ML R Y TV PR | vl
FEMR HELEZR C b RO R T R B EEOR,
Al OB ML 4R 3K T 2 W AL A6 A2
/NGB, SRR R R R IR L T 1 BT
e FEHERT T B, >R FH SR R BGE  Bdet A

FRAEACAL R (ARifEfL AL FRZE R LR 2)
23 REEROEFSH

i R AT, BE SR K T AR B R AR (S
BRI DB LR A, D EER B T A ok TR AN
JE A E A 0200 g g 3 AT AL, AN 22 T R 4 AR
PR S TARRAEAR > 1 89 32 54y, H B3t sk
3K 98.55% , ELA 7 AR T, BTk X
5 Wiy AR R A B 22 T8 b HEAT 9 & T
1T,



PR A BT D AT N TSR S B R B £ A PR 133

R2 A MRILBEERIRELER

Table 2 Data normalization of 21 quality indicators of apple

Fekr INE L HTI HT2 HT3 a1 5 K15 5
LT 0.830 0.499 0.298 0.150 0 0.157 1.000
SR 0.478 0.530 1.000 0.790 0 0.341 0.245
R 0.254 0 0.643 0.914 1.000 0.963 0.110
TR LT 1.000 0.988 0.744 0.791 0 0.955 0.965
B o 0.076 0 0.120 0.153 1.000 0.066 0.035
BN b 0.436 0.342 0.792 1.000 0 0.202 0.114
B fii 0.054 0.153 1.000 0.784 0.261 0.658 0
T PR 0 0.378 1.000 0.671 0.604 0.659 0.165
AR PEREIE Y 0.270 0 0.713 0.893 1.000 0.559 0.418
ATV 0.273 0.069 0 0.159 0.591 1.000 0.152
A A 1R 0.030 0 0.187 0.142 1.000 0.781 0.007
W2 0 0.092 0.672 0.460 1.000 0.781 0.002
R 0.025 0.102 0.563 0.492 1.000 0.818 0
R C 0.062 0.065 1.000 0.028 0.606 0.186 0
A T 0.241 0.210 1.000 0.833 0.456 0.374 0
B 0.190 0 0.517 1.000 0.195 0.143 0.251
g R 0.999 1.000 0.343 0.843 0.275 0.460 0
3 0.594 1.000 0.115 0.393 0.346 0 0.486
ooy 1.000 0.911 0.731 0.757 0 0.805 0.926
Z A AL 0.822 0.807 0 0.707 0.872 0.969 1.000
Hy 78 JiE 0.749 0.749 0.323 0.082 0.460 0 1.000

*3 SEBSWIRICERHEFEMER T HFEEE
Table 3 Square load value and rotate load value for each principal component
$EWCFJ5 BT e TV J5 AT {E
F s P 5 2 TTHRR E S R R BN &
) (%) (%) ) (%) (%)
fi 10.231 48.721 48.721 5.924 28.211 28.211
fa 5.777 27.510 76.231 5.358 25.515 53.727
fs 2.086 9.935 86.166 4.461 21.244 74.971
Ja 1.471 7.007 93.173 3.161 15.053 90.024
/s 1.129 5.377 98.550 1.790 8.526 98.550
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Table 4 Rotated factor loading matrix

izt h fa S Ja fs
;R g -0.732 -0.519 -0.295 -0.156 -0.227
FAEEL -0.049 -0.460 0.710 0.484 0.216
RIS 0.811 0.444 0.092 0.336 -0.127
WAL H -0.158 -0.977 -0.086 -0.002 0.114
LS 0.158 0.974 -0.068 -0.069 -0.083
BN b 0.012 -0.292 0.493 0.762 0.294
SRt R 0.580 -0.079 0.672 0.443 -0.054
A 0.547 0.219 0.716 0.224 -0.103
AR R Y 0.443 0.621 0.136 0.524 -0.349
ATV 0.816 0.121 -0.411 -0.339 -0.136
AL E R 0.716 0.612 -0.101 -0.266 -0.175
Wi L 0.733 0.583 0.305 -0.003 -0.167
it 0.777 0.583 0.199 0.002 -0.125
giEE C 0.153 0.423 0.827 -0.116 -0.278
I JEA 0.345 0.171 0.730 0.556 0.071
HT 0.111 0.018 0.202 0.972 -0.034
4% -0.044 -0.253 -0.039 0.117 0.933
R -0.709 -0.029 -0.249 -0.179 0.599
ey -0.267 -0.953 -0.059 0.051 0.112
Z WA LG 0.068 0.020 -0.962 -0.226 0.042
s i -0.889 -0.033 -0.250 -0.361 -0.119
24 BEHAGEER/S 0.426 972x,+0.426 4Zx,—0.233 6Zx,—0.121 1Zx, +

B4 TS bR BB T (A R LA 0 B4R AEAR 0.202 27x,+0.340 3Zx,+0.150 4Zx,,+0.338 0Zx,, +
R AT A5 2S00, FRREAR A JE B P A 2R AT P 0.329 9Z,,+0.329 8Zx,+0.280 9Zx,,+0.178 9Zx s+
BV AR BRI N BN R AR 80 R B, K450 0E 0.058 32x4—0.217 1Zx,,-0.073 4Zx ;—0.421 7Zx 4+
W ) AR AL A i B A o, RO AT A5 3045 5> 0.061 7Zx,,—0.078 6Zx;,,

AR R fy==0.257 1Zx, +0.399 0Zx, +0.143 3Zx, -
f,=-0.351 6Zx, +0.091 1Zx,+0.369 9Zx, —  0.138 6Zx,—0.123 1Zx5+0.332 5Zx,+0.388 1Zx, +

0.163 4Zx,+0. 163 3Zx,+0.045 1Zx,+0.313 0Zx,+  0.400 5Zx,+0.174 37Zx,~0.303 7Zx,,~0.150 6Zx,, +

0.303 9Zx,+0.273 5Zx,+0.371 2Zx,,+0.347 6Zx,,+  0.261 5Zx,+0.211 0Zx,,+0.430 6Zx,,+0.404 4Zx, +

0.351 8Zx,,+0.362 2Zx,,+0.160 9Zx,,+0.241 5Zx, .+  0.212 7Zx,,—0.093 3Zx,,~0.236 5Zx,—0.115 2Zx,,—

0.136 87Zx,,—0.085 7Zx,,-0.345 8Zx,,~0.212 3Zx,,+  0.464 4Zx,,

0.107 1Zx,,—0.387 57x,, fi=-0.222 3Zx,+0.391 4Zx, +0.326 17x, -
fo==0.311 3Zx, - 0.292 9Zx, +0.288 0Zx, -  0.022 4Zx,-0.147 27Zx,+0.491 1Zx,+0.374 4Zx,+
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0.266 1Zx,+0.407 27Zx,—0.327 6Zx,,~0.290 2Zx,, —
0.030 4Zx,,+0.024 2Zx,,—0.191 6Zx,,+0.419 47x,,+
0.554 47x,,+0.192 27x,,-0.237 9Zx,,+0.127 2Zx,,—
0.267 2Zx,—0.338 27x,,

fo=—0.355 7Zx, +0.347 5Zx, - 0.266 4Zx, +
0.252 8Zx,-0.214 9Zx,+0.405 0Zx,-0.173 9Zx, -
0.240 4Zx,—0.441 5Zx,-0.276 0Zx,,—0.312 5Zx,, -
0.305 4Zx,,~0.264 2Zx,,~0.394 3Zx,,+0.199 0Zx,,~
0.137 6Zx,,+0.722 0Zx,,+0.578 5Zx,,+0.250 57, +
0.153 8Zx,—0.258 3Zx,,

FHRFAEAE R LA AT 0 A A 2 F0, AT LA
FHRZRE TR BRELS, = A +AL+AS+ A+ A S
A=A/ (A A, A4 A,+A5) LA, = A,/ (A +A,+
AFA ) A=A/ (A F A, 4 A+ A, +A5) LA, =),/
(A HA A+ A HA5) LA = A5/ (A A+ A+ A, +A5) o
HoA A A, A Ay A gl 5 A TR BRHIE(E

5 HRR], RS B bR R4 AL T =Y
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Table 5 Comparison and ranking of scores of common factors of Malus

b 5 A 0o HE A Y RS, SRR R I SRR SR A
WERE K, e R C FLA R & 2w, HE 26 1
LU 1 SHE f, N, BHER RS 1 WA £, f b
HER SRS, U A LA 4 F2 R I 7E P M
1R, SRS R, AT B R L | T o TR
B, TR SR T AR, SRR BN | SR R
b S DTN s A A B I R
J& FE SRR = 5 B B 1 28 HT3 7E f, .
M fy DHERA SR, R B S W e, AR5, RIw
JEREK IR 5 AT Y S HA 4 R |
AT RN 2 W A A IS A 5 R AR s vk
1 SHHmR oAy Ho k3 RS e 1 g (H
AN HIEAFLIN 3 S T i A, &
RAERAR  /INERRFK I S9N 2 44, R EERR
HR B A DG R B R P B I, PTG o R
B RO R LU AR, B SR 0T &t I, RIAS N 58
NAFFE M TR, R RS,

. N Ja fa Ja fs J
84y Eil350 GCYin Eil35a 24y Eil352 (Lo i35 GCYin Eil3ha 84y e
N -0.686 5 -1.295 6 -0.747 6 0.198 4 1.242 2 -0.555 6
HT1 -0.784 6 -1.308 7 -0.578 5 0.054 6 1.679 1 -0.534 5
HT2 1.598 3 0.216 3 2.464 1 2.296 2 -0.441 5 1.357 1
HT3 1.457 4 -0.069 4 1.450 2 2.612 1 0.630 3 1.165 3
)15 2.359 1 2.427 1 0.546 3 0.120 5 -1.920 7 1.274 2
K15 2.001 2 0.635 2 0.408 4 0.705 3 -0.714 6 0.871 4
Ik -0.823 7 -1.002 5 -1.021 7 -0.363 7 0.088 4 -0.763 7
A RS BT AR AR AR SR RO — 28 TRV B RTTRE RORT R T AR, TR D AR AR Y B

Wi B 5 X438 R BRI ik, WE 1, AR
R 52 i TR b SR ] Ward 828700 X6 45 5
DVSSIE, 55 1 2846/ N JVR HTL, X — R4
TIRSCHILT AR R T SR, AR AT
THE TR T SR, TR 45 25 11 i B, 3k 28 i b
(R)INRAG) R e Be sz B B 22, HEAR S
T8, 52 G HT2 1 HT3, X 28 5 Fp
(F) R G, 5 s v EE Y | di A
REBERYR T ERE, HRS EEWA, 53 2%
BFELL) 1 S FvKe 15 R Bk, BT

R 2 4 SROURK 52, e 45 D7 TR A 1 T d
T HoAte dty B, AL SAAE T SR i, i SR i e
/NIVLLRE 151 6.44 1 RIS AT ik i 2598 ) 32

A N il P
3 9 e

ARTIG R ISR i pRBCE R 21 IR S 5 48 AR
BARLHEAT G — A EERR b BT TR 7 A
(F) BN TR R AT ER SR . L2455k HT2
o  £L0W) 1 SRz, —E M E SR = R
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Fig.1 Dendrogram of hierarchical cluster analysis
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