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Table | Harvest date of different apple varieties

G ey 2009 2010
No- Variety (m—d) (m—d)
1 B4l & Starkrimson 09—13 09—15
2 %5 Qinguan 10—20 10—21
3 #IE Jonathan 09—15 09— 18
4 FFHE New Jonagold 09—17 09—18
5 [EJ Ralls 10—27 10—29
6 ZIMEHI Red Gala 08—21 08—26
7 5LATE L Yataka 09—15 09—17
8§ 2% 10 B Yanfu 10 10—19 10—22
9 ML= Pink Lady 11—01 11—06
10 5 Huaguan 09—18 09—19

1.2.2 TEMBEREGESES M ALEVERS
RIS L s A AL AR 1 B
BEE g ) B vk DM SR D v WA 0 3 ik
(HPLC) ™ T 2528 i AR (3 Ay Waters — 1525 £
g, 2107 B g ghifebEds, 2414 BURZEIOCRMEE 4
T 2514 : Suger PakTM1 6.5 mm < 300 mm COL 4%, &b
IR Suger—PakTM 11, FE35 80°C , 48 i b I 1% .
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Table 2 Parameters of apple fruit quality

Y X1 X2 X3 Xs X5 Xs X7 X3 Xo X1 Xu X X3 Xu X5

1 257.52p 0.885h 34.58% 34.8lled 0.408f 6.510de 13.580f  9.203g  0.284f 32.40p 5.655g 20.585% 16.847 48.59% 119.22d
2 235.70c 0.859¢ 45.683h 25.199  0.511d 8.315a 16.013hp 10.826def 0.304ef 35.615 6.016f 22.455f 24.555h 45.159 122.724
3 161.11f 0.852¢ 38.664d 37.220h 0.550¢ 6.740d 15.423¢ 10.924de 0.941a 11.61f 7.459d 35.285¢ 14.879%f 51.031de 137.12¢
4 271.823 0.854¢ 50.1555 36.486hc 0.7685 6.193¢  15.353¢ 11.885he 0.477¢ 24.92d 8.013c 28.562de 15.280e 59.886ah 146.84h
5 151. 719 0.808d 44.461he 33.349de 0.588h 7.395¢  18.273a 13.7885  0.9574 14.41e 8.790a 43.260h 27.560a 54.207¢d 162.93a
6 205.37d 0.891h 43.236hc 44.739a  0.500d 6.313e 14.077¢ 10.131f  0.387d 26.184 5. 844f9 30.7454 12. 363g 57.017he 140.01¢
7 268.205 0.855¢ 48.480a 32.980de 0.574hc 6.318¢  14.683d 11.186¢de 0.403d 27.76c 4.880nh 28.243e 14.803¢f 61.7775 148.96h
8 263.82ab 0.850¢ 44.162h¢ 32.053e  0.584h 6.373¢  16.130p 12.084h  0.417d 28.98¢ 6.973e 29.826de 21.374c 60.018ah 152.34h
9 172.86e 0.920a 48.276a 37.968h 0.492de 7.984h  15.737he 11.554hed 0.842h 13.72¢ 8.421h 49.8955  7.107h 51.515de 147.93h
10 236.75¢ 0.880p 42.724c 36.781lhe 0.463e¢ 6.527de 14.293de 10.658¢f 0.329¢ 32.40p 6.945e 33.432¢ 13.917F 53.679d 138.45¢

T [/ — PR R R R P<0.05 K 22 R B3,

Note : Different letters following the data within a column mean significant difference at P<<0.05.

Y1~ Yios i b 543 BIFR B R RE O BN D LR SLRTE & A 108 M e

X1~ Xus WU AE HE R 543 AR B (g) SRR AR, S SE PRI B2 (L) L G PRI (C) L 8 A £ () BEJEE (kg/em”) AT W5 ¥k LB 4
(Y0) ATYEPENE(Y0) ATHERR (V) R H A Z C(mg/100g) | BEWE (mg/g) HTETHE (mg/g) 4 (mg/g) EH L (mg/g) .

Y17~ Y10: varieties code: Starkrimson, Qinguan. Jonathan. New Jonagold, Ralls, Red Gala. Yataka, Yanfu 10, Pink Lady, Huaguan:

X177 X15: parameters code : fruit weight (g) . fruit shape index, lightness (L") chroma (C) hue angle (ho), fruit firmness (kg/cmz)y soluble solid
content (SSC, %) » soluble sugar (SS, %) » titratable acidity (TA, %)7 SS/TA., Vc(mg/loog) s sucrose(mg/g)’ glucose(mg/g) ) fructose(mg/g), sweet ™

ness value (mg/g) .
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Table 3 Correlation matrix of apple fruit quality parameters

PR

Parameter X1 X2 X3 X X5 Xe X7 Xs Xy X Xu X1z X13 Xu X5
X1 1.000

X2 0.096  1.000

X3 0.145 —0.109  1.000

X, —0.280 0.460 —0.117  1.000

X5 0.185 —0.549  0.643 —0.064  1.000

Xs  —0.465 —0.007  0.160 —0.522 —0.249  1.000

X7  —0.493 —0.711  0.352 —0.414 0.411 0.510  1.000

Xg —0.346 —0.707  0.539 —0.230 0.607 0.215 0.917  1.000

X9 —0.854 —0.315 0.063 0.177 0.205 0.296 0.641 0.603  1.000

X10 0.808
Xu —0.618 —0.284

X1z —0.754 0.032 0.309 0.340 0.055 0.296 0.512
X3 0.000 —0.815 —0.095 —0.687 0.172  0.293  0.636
0.598 —0.716 —0.013
0.550 —0.151  0.630

Xu 0.365 —0.230 0.488 0.317
X5 —0.282 —0.471  0.556  0.173

0.314 —0.283 0.100 0.749  0.850

0.178 —0.087 —0.369 —0.234 —0.141 —0.489 —0.506 —0.970  1.000

0.713  0.629 —0.494  1.000

0.579  0.811 —0.812 0.678  1.000

0.466  0.003 0.191 0.362 —0.267  1.000

0.345 —0.072 —0.051 —0.310  0.062 —0.158  1.000

0.861 0.542 —0.551 0.435 0.662 0.100 0.681 1.000

X1~ X5 FE AR 543 B3 HUR T (g) SR HE 80 SR S BRI 52 58 (L) A0 PR AR E (C) 0 VB £ (h°) T JE (kg/em®) | TV 44 [ T 4
(V) FTHRHERE(V0) AT ERR(V0) KRR M 3 C (mg/100g) | ENE (mg/g) I RTHE (mg/g) \SRBE (mg/g) I 18 (mg/g) .

X177 X15: parameters code: fruit weight (g), fruit shape index, lightness (L") chroma (C) hue angle (h°) fruit firmness (kg/ cmz)s soluble solid
content (SSC: /%), soluble sugar (S5, 0), titratable acidity (TA: %0), SS/TA, Ve (mg/100g), sucrose (mg/q): glucose (mg/g): fructose (mg/g)

sweetness value(mg/ g)-
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Table 4 Coefficients of main component gene vector load s
contribution and cumulative contribution of

principal components (PC)

FEAk £ %2 %3 %4
Parameter TRy EMGr ERr ERr

- pCl PC2 PC3 PC4
UL Fruit weight —0.652 0.677 —0.116 0.219
HILFEEL Fruit shape index ~ —0.569 —0.522  0.390  0.472

HSH s LT Lightness 0.424  0.476 0.175  0.722

{6 IR C Chroma —0.108 —0.245  0.878 —0.170
{584 h” Hue angle 0.445 0.719  0.176  0.060
T8 BE Fruit firmness 0.398 —0.511 —0.608 0.434
A YERE Y SSC 0.923  0.107 —0.350 —0.023
FTHEYENE Soluble sugar 0.926  0.346 —0.055  0.020
AL E MR Titratable acidity 0.834 —0.372  0.227 —0.229
HERR H. SS/TA —0.746  0.358 —0.436  0.210
Y442 C Ve 0.828 —0.287 —0.305 0.262
HEWE Sucrose 0.762 —0.393  0.426 0.178
HIIHE Glucose 0.329 0.326 —0.789 —0.344
SH¥ Fructose 0.114  0.760  0.597 —0.022
EH £ {H Sweetness value 0.776  0.389  0.400 0.002
FFE(E Eigenvalue 6.246  3.266  3.149  1.330
TUHk . Contribution( %0) 41.641 21.776  20.991  8.867
F U 41.641 63.417 84.408 93.275

Cumulative contribution ( %)

®o FEEREME 4 NMERSF
Table 5 Four principal component (PC) scores of

different apple varieties

iR st i X(H X2 x3) X
No- Variety pcl PC2 PC3 PC4
1 B4 & Starkrimson —0.225 0.188 —0.037 0.421
2 % Qinguan 0.167 0.276 —0.552 1.064
3 4IE Jonathan 0.415 0.019 0.300 0.163
4 FIME New Jonagold 0.284 0.831 0.341 0.840
5 [EJ Ralls 0.938 0.286 —0.016 0.376
6 ZIMEHI Red Gala 0.054 0.291 0.480 0.620
7 BLHTE I Yataka 0.146  0.745 0.294 0.804
8 e 102 Yanfu 10 0.284 0.736 0.107 0.614
9 ML= Pink Lady 0.568—0.148  0.418 1.190
10 455 Huaguan 0.040 0.340 0.209 0.757
2.4 BRES
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=R RICARBORERR LL e R A — 28, 155 LR E AN
PRI (C) A —28, o UL RUFOBETR Lt iy
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-0.5T
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—&—X(3)PC3
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% coordinate; 1 — 10, Starkrimson. Qinguan. Jonathan. New Jon-
agold: Ralls, Red Gala, Yataka. Yanfu 10, Pink Lady. Huaguan
B RREREMN TR BN L
Fig-1 Coordinate diagram of four principal component (PC)

scores of different apple varieties
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Rescaled distance cluster combine

10 15 20 25

CASE 0

Label Num +—-———————
i FZ Fruit firmness(kg/cm®) 6
% T Glucose (mg/g) 13 —|
S )% {8 % Fruit shape index (FSI) 2 [
BHIE LSS/ TA 10 J
L9 T Fruit weight(g) 1
AR A1 E(C) Chroma 4 j
T2 A 17 = BE(L*) Lightness 3
AT 14 47 Soluble solid content (SSC, %) 7 T
AT ¥ M4 Soluble sugar (SS, %) 8
EH )2 A Sweetness value(SV, mg/g) 15 T

nf sy € BR Titratable acidity(TA, %) 9

LB Fructose(mg/g) 14 j
{18 1 Hue angle(h” ) 5
B Sucrose (mg/g) 12 }7

% #C Ve (mg/100g) 1

M FE bR S X1~ X B FR MR T (g) SRIEARBL RSP S8 B (L) O BRI R (C) V8 8 (h°) BB (kg/em”) T ¥ P [ T 4
(Y0) ATHEYERE(20) TR RERR (V0) R L B2 C(mg/100g) BENE (mg/g) T ETHE (mg/g) M (mg/g) FiEEE B (mg/g) .
X1~ X15: parameters code : fruit weight (g) fruit shape index (FSI), lightness (L"), chroma (C) hue angle (h°)+ fruit firmness (kg/cmz) » soluble

solid content (SSC., %)’ soluble sugar (SS. %), titratable acidity (TA. %)Y, SS/TA. Ve (mg/l()og) , sucrose (mg/g) » glucose (mg/g) » fructose (mg/g),

sweetness value (SV, mg/ g)-

B2 ERREmPUFMERORESTE

Fig-2 The cluster on quality evaluation factor of characters of apple fruit
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Selection of factors for apple fruit quality evaluation

XU Ji-hua, ZHAO Zheng‘yang* » WANG Lei-cun; GAO Hua. LIU Zhenzhong. FAN Hongke
( College of Horticulture, Northwest AR Unversity > Yangling, Shaanxi 712100, China)

Abstract : A total of 15 quality parameters were determined for ten apple varieties such as Starkrimson. Qinguan.
Jonathan in this study- Quality parameters included fruit weight , soluble solid content (SSC). fruit color and titratable
acidity - The data were analysed using principal component and cluster analysis- Four comprehensive evaluation indices
were extracted by principal component analysis with eigenvalue of over 1 and a cumulative contribution of 93. 275%. The
four indices represented the characteristics of the apple varieties- Four varieties were selected according to the principal
component scores, these were Ralls, New Jonagold, Red Gala and Pink Lady- The five most important fruit quality pa-
rameters were fruit weight or fruit shape index, fruit firmness, SSC. titratable acidity and fruit colour according to cluster
analysis- Principal component and cluster analysis readily separated and prioritized apple fruit quality parameters for eval -
uation and selection purposes -

Keywords . apple; fruit quality ; principal component analysis; cluster analysis; evaluation factor



