MAERRBFSE 6o it = 2019, Vol.40, No.17 141

i

by
iy

SE T ST I HTI T B
T b G B

kg, X EH, XA, BEE, oo, s, fEdET
CH RO R BB M AT T, TR A 450009)

i B D9 T AR B SR SR AR AR I NIk SRR, I REE B A AR, XS A RGBS
T3 AEEAE (I I TD RSEHT I ZR AR RORE . BRZAL 7> S BT L . S sk . #2415 AN Rbrik
TIE, IBHRRYED BT TR AR WO Bhit b BEAT SR A VRO . SRR S [E] dh AOR  EE R SE
& BBk TR R EOR . R e — SR I TS A MY, B T IRASE80.333%MIE R . BB M
FHEGE T BRAERERGER: B=. BUERDEEGS T RMGERER: BLER» EEES T
Moy o B R FE R AR P A5 o A3 — B AN B A5 B b ZRG 150 HE A BOR AR Y R AT LA S X
grs IS R N = R A5 B R DURES S ARSI IX ) . TR 4S MR RONG 28, 5y
IMTEEREA B AR, SZERoH RS R hlik125 I SRR ERERE PRS- %
PRI, BRI R & fh B, S A O T 2 i, PR v T SR 45 R B i BT

SRBEE: A REVE R BT A

Evaluation of Juice Quality of Mid-Early Ripening Peach Varieties Based on Principal Component Analysis and
Cluster Analysis
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Abstract: The purpose of this study was to investigate the effects of different varieties and maturities of peach on the yield
and quality of peach juice and to select the optimal variety for juice processing. A total of 45 peach juices from 15 mid-early
ripening cultivars harvested at 3 maturities (I, I and III) were measured for 15 quality indicators including sugar, acid, total
phenols and browning degree and comprehensive evaluation of their quality was investigated by conventional descriptive
statistics, principal component analysis (PCA) and cluster analysis (CA). The results showed that quality indicators varied
significantly among different peach cultivars and maturities. A total of 5 principal components were extracted through PCA,
which represented 80.333% of the total variability. The first and second principal components (PC1 and PC2) were related
to total sugar and acid concentrations. The third and fourth principal components (PC3 and PC4) were related to juice yield
and color. The fifth principal component was related to total phenolic concentration and browning degree. In the PC1 versus
PC2 score plot, the cultivars with higher comprehensive scores were clearly separated from those with lower comprehensive
scores. In the PC1 versus PC3 score plot, the three maturities were clearly discriminated. CA classified the 45 samples into
6 groups on the basis of the measured parameters and the results were consistent with the PCA. The white-fleshed nectarine
cultivar ‘Zhongyoutao 12’ harvested at maturity III ranked first in terms of comprehensive score among all these samples,
while the white-fleshed peach cultivar ‘Zhongtao 1’ harvested at maturity I ranked last. Overall, peach juice from the
yellow-fleshed cultivars had better quality, and the mid-ripening varieties had better quality than the early-ripening varieties.
The quality of peach juice was better at higher maturity levels.
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Table2 Quality indicators of peach juice from different cultivars harvested at maturity I
g WRERE O RERE RE R itE% L a* b*  SSCI% IR BRSPS RERE R
(mgmL)  (mgL) 4%  (mg100 mL) (mgmL) (mg/ml) (mgmL) (mg/ml) (mg/mL)
1 0.06"  46.79' 79.00° L11° 3110 60.40" 1574 —0.92" 342 7.00° 25.26' 5.12' 641 185817°  1024.64'
4 014 50.15' 59441 087" 314 7280% 2090 —094 424 540° 27.69' 54" 7220 175853 1668.70°
7 023  60.52% 77.04° 054" 3.11" 75700 1909  —033 149 g00® 3870 544" 638 111L19"  1182.64
10 021" 5923 38.30" 0.68° 39.64° 7625 22.90™ 0015 460" 7000 3157 8.15% 9.51%  187847°  2208.51°
13 039" 7197 41.02¢ 045' 30.74° 7528 2431 101" 405" 840" 50.68° 8.05° 924" 103205 1492.93
16 019 69.43" 51.29° 0.92 30.75° 77400 2335 —025° 429 820" 4165 8.02° 976 156153 101090
19 037 61.02" 43.09' 0.74" 31.45" 78.50° 22,55 —117F 390 7.40° 34,53 7.86° 863 136170 1351.22"
) 025 69.52° 34.40/ 051" 46.69° 75905 2120% 357 478% 840" 4554° 6.62¢ 736 1717.19" 181461
25 016 5995 51.06° 0.78" 33.92 73.10%  2121% 0200 470 7.10° 312" 8.89° 994  241531° 161388
28 029° 7175 32.59* 0.69° 31.41" 80.00° 2225 —117F 397 860" 44.22° 8.35° 918" 225230° 126272
31 0.14° 6846 493" 099 38.08' 73800 2385 —110% 3200 840"  39.96° 8.73° 977 222926° 124589
34 024" 7769 43,08 087" 49.50° 72300 2487 —151" 497 930' 4144 1229° 13.96'  3187.01' 223633
37 046" 8133 36.17 0718 51.54° 82.60°  2482° —172"  722° 970" 5075 9.62" 10.96°  3041.66° 161188
40 024" 6588 43.50' 096" 44.44° 7970 2014 0.12° 3200 7900 39.097 7.96° 873 214715 234526
43 011" 69.66' 69.62° 081 29.94 77400 2241 =078 446™ 820" 444" 6.95' 807" 201345 1050.65°
FEBE 023 65.96 49.50 0.78 36.83 7541 2197 =033 417 7.94 39.13 7.82 9.01 1971.00  1541.38
ik 023 68.46 43.09 0.78 32.11 7590 2241 —078 424 8.20 39.96 8.02 918 187847 149293
BREM% 4130 1488 30.49 24.04 20.75 6.72 1,00 39626 2910  13.12 19.84 23.56 2126 3119 29.00
e SRR AR AR NS FRARR R 2R BE (P<0.05) . TH.
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Table3  Quality indicators of peach juice from different cultivars harvested at maturity IT
T O T I GO L T
P R ik W Py FEREE 4 L* a* b* SSC/% WEL O ORERE B RERE RERE
(mg/mL)  (mg/L) (mg/100 mL) (mgmL)  (mgmL) (mgmL) (mgmL) (mg/mL)
2 009 4849 83.01" 096' 31.99" 77300 2439 —127F 536" 730° 2703 510 636 150961 122250
5 012 5047 65.75° 0.80° 33.74* 78200 2461 —L74" 587" 6.60" 2782 623 642" 1216557 131766"
8 0.16" 7178 .14 0.8 38.11° 77500 2031 —0.78' 2.96° 9.90° 50.14° 537" 6.27" 182251 81009
1 0.4 7507 4438 0.61" 36.75' 79307 240" 174 381 9.30° 4349' 1020 1138 158749 150273
14 029 8868 3447 046 30.18' 76600 2525° 174 479* 1000 58.59° 048 1061 165440 1814.20°
17 028 827" 4672 0.87" 3.06° 80.20% 248 —0.76' 490 9.10° 5439" 8.60° 928" 208510 127518
2 021 7568 .14 0.67* T 7980 24.20™ 1.86° 393 8.60' 45.9% 9.24' 1051 1869.08"  708.00
3 033" 7488" 31.55' 043 44.69 867¢ 281° 438 186" 8.60° 48,63 778" 847 1960215 1554.99°
2 01" 6508 45.48° 072" 3.17° 7890%  2438™ 0.55' 381 730° 34.10° 9.71° 127 277671 148614
29 029 7753 3504 061 33,947 81000 2506° -0 436" 9.20° 4791° 9.4 1018 239189" 85218
3 024" 8033 3430 0.86° “m 7600 2415 —1260 526" 8.60° 4977 973 1083 249086 1259.02
35 029 8304 31.66 0.82" 45.49' 860" 25090 —146* 7.88' 1040° 46,62 1333' 1309 300761° 217958
3 041° 817 BT 0.65" 40.67° 870" 26110 —130° 6.20° 9.80° 50.59° 10,04 1L09" 234732 135862
41 029 6883 4.4 0.88" 35.89' 870" 2407 3.34° 297 8.50° 40.67 8.61° 955 1531230 174877
4 019 7286 4457 0.714* 2853 80.004 2332 —L1 420 8.60' 45.90° 791" 905 185401"  965.12"
TG 023 73.11 4529 0.71 36.58 79.61 2417 0.24 455 879 “m 872 962 200697 133832
i3 0.27 7507 44.14 0.72 35.89 7930 2438 -0.76 436 8.60 46.62 9.24 1018 1869.08 131766
BRENG 4000 4516 3533 2,04 1440 269 551 809.52 3260 1227 20.12 2387 2105 25.18 3017
22 BRI E AR RR A AT E P R4S A BRVTRE S B 1S A T R AR A
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Table4  Quality indicators of peach juice from different cultivars harvested at maturity ITI
Ba , BRERE  BERE T REmAR mERE  HER  RERE  ERR HER
%L, WEE WE i) FRAHI% TR Wi L a* b* SSCI% ik RERE WKE RERE REKRE
N (mg/mL)  (mg/L) R (mg/100 mL) (mgml) (mgmL) (mgml) (mg/mL) (mgmL)
3 032 65.85 54.41° 0.88° 3074 79900 2685 —01F 155 8.90¢ 46.53" 6.67 7.65' 97434 87052
6 0.12" 4726 4113 0.2 35.74" 8330% 2554 150° 3.99' 8.50¢ 28.57 649 720° 101954 79454
9 0218 879 431 051% 44,04 8050% 2608 —078"  661° 100" 6524 621" 734 152795 457.08"
12 023" 7645 33,59 0.53 41.65° 82600 2522° 026" 349" 940" 4869° 1081° 1195 119997 119987
15 023" 88.59" 74.96' 049" 3575 7980 28.10°  —0.01F 28 1030 6220 10.15° 1120 124435 115137
18 0.19" 81.38" 3433 0.9 4803 8800 2652 030' 528 9.80%  57.50° 8.64" 1024 183226 105212
2 0.18 79.11° 37.16" 0.56° 38.70¢ 85.00" 27540 004 343 8.90¢ 53.70° 947" 1094 119639 113951
2% 0.35° 384" 35.56' 048" 44,65 85400 2498 1T 2.60° 9.00° 51.92' 8.15' 877 182800 110501
27 021 7164 3345 0.64 41.86° B0° 25967 120 336" 8.70° 453 10.45¢ 11660 2038.50°  144240°
30 0.28° 85.33" 39.36° 0.57° 44.84 82400 27139% 367 5108 9904  59.65° 9.74° 1094 225421° 64261
3 0218 80.25° 3378 082" 39.89' 840° 2559 —101' 463 940° 5438 9,94 093" 218291° 82547
36 0.12° 83.38° 66.33 077" 54.12° 83.00%  2681%  —1260 608" 1070 4963 1391° 1484 297028 197937
39 029 80.12° 55.96° 0.60° 4930 sa60™ 2818 —087" 627 10004 5171 1091° 12500 284779 96641°
4 031° 7384 39.80¢ 0.79" 33.60' 8300 2512 67y 244 8.80¢ 49.36° 9.00° 10285 136373 1108.02°
45 0.15 69.66 33.92 051 2414 8130° 2376 —064" 448 8.90¢ 46.68" 840" 958" 180398°  550.34'
T8 021 76.03 4387 0.64 4062 83.01 2624 111 414 9.48 5135 928 1040 175228 101898
i 023 79.11 39.36 0.60 4165 8300 2608 0.04 399 9.40 5171 947 1093 180398 105212
A5 250% 3131 13.30 29.80 2136 18.60 2,66 478 518 3667 8.12 1692 21,50 19.94 3555 36.84
£S5 kit RREBERNERD S RS, 6041, PCIIJT Z Tk % N40.088%, F T
Table 5 Principal component analysis of quality attributes of . =L\ o e =
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10 0.307 2.047 96.704 o BZERSERGE T HTEMLMENELE, XH
11 0.222 1.482 98.187 . , . - SRR
b 0150 U050 00245 AR B0 L A e B R T A R, RS = R )
13 0.094 0.623 99.869 FH BT A I AR . S0 E RS S Ta*
14 0.013 0.085 99.953 . . . . -
s 0,007 0,047 100,000 (A 15 L, R T Rk I G . 5 TR Ry

E6 TR HTIERE G IS B ERE
Table 6 Rotated component matrix of principal component analysis

fn Ji R bR PCI PC2 PC3 PC4 PC5

iR 0.343 0.107 0.005 —0.040  0.802

SOBERRAE 0.819 0.380 0.254 0.056 0.213
ST R R —0.067 —0247 —0.361 0.084 —0.748
A ERE RS —0.600  0.146 —0.093 0325  —0.342

MBS R EIRE 0285 0.641 0.106 0.130 0.171

HTER 0.293 0.059 0.797  —0.044  0.298

L* 0.380 0.176 0.822 0.064 0.059

ax 0.086 —0.001  0.109 —0.801  0.326

b 0.074 0.278 0.172 0.824 0.157

SsC 0.842 0.254 0316 0.120 0.037

TERH R e 0.906 0.076 0271  —0.017 0.184

T 2 R R R 0.265 0.815 0.417 0.066 0.055

BRI 0.256 0.813 0.417 0.067 0.012
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Table 7  Scores and ranking of principal components in peach juice
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Fig.1  PC1 versus PC2 score plot for peach juice from different cultivars
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Fig.2  PCI1 versus PC3 score plot for peach juice from different cultivars
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Fig.3  Dendrogram of HCA of 45 peach juices
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