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Abstract: To investigate the quality characteristics of different varieties of plums, the quality such as appearance,
physicochemical properties, and sugar and acid composition of 12 varieties were analyzed. At the same time, principal
component analysis and cluster analysis were employed to evaluate the quality characteristics of 12 wvarieties
comprehensively. The results showed that different varieties of plum exhibited rich diversity in appearance, physico-
chemical properties, sugar and acid composition. Sugar and acid composition, color, single fruit weight, fruit density, and
fruit shape index were key indicators for evaluating the quality of plums. Among the 12 varieties, ZH, SXP, ALS, XL, XTL
had a positive values, represent a good quality. Among them, the quality characteristics of ZH and SXP were high juice
yield, soluble solids, total sugar content, and color quality. The quality characteristics of ALS included the highest total
sugar, total sweetness, sweet acid ratio, and sugar acid ratio. The quality characteristics of XL and XTL were high soluble
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solid content, sugar acid ratio, and sweet acid ratio, but low juice yield. The results above served an important reference to

screen plum varieties for different purposes.

Key words: plum; fruit quality; principal component analysis; cluster analysis; comprehensive evaluation

257 (Prunus salicina Lindl.), N4 5T . 13
TR, AN AFHEYIZH (Dicotyledoneae ) , #4574 Fl-(Rosa-
ceae), 2@ (Prunus LOAEN . 25T RS0, (AF
SN, B, B NIRRT R 2R iR R Sk
IRANfE TR, HAPUEAL. DU . Bynm AR GRs
FTITIRL, A “ AR Z E RS, A E
ELA MR MFEE DT, BLEL A 1000 434 5 FlFn S
HIB BRSEIRI, 22 1R — ROk, H a2 B D i
B, e SRS R RN R Al B 22 =07 pu)i]
VERZETRAE, BTSSR 0 A FE 5
Z= | MehiEE . BELRLEE | REE . SERERAE 2 EF, H]
AP — LT & R A A se B | 22/ IAAE, 2R
T, BB PO 1 b DRAH OGS A 2= i BT AR i ST )
A HRIE

SRS BT FE SN TR PN AR SR T, AR L BT
FEFAIBFEEL . (PESEE R, NAE L ST EL S AT AR
ETEY) . A ETR . 220 EINSEFEARS, HaiXseshn
ZIAFFAEARRI A ST B DIAH IR . R, AR EAA
FEAR el DB SR i — e bR TP SR S8 S B 45
FAAE—E M R TP ST B N4 T b 4T A0 B
AR PR S BT, 5 LA, oot 5 R85
PrARZE & LR G PEPP I 7 ik T iz N A AR EE
SR AT RNZEE T T TR o ik TR T
FPETR . AT LB 2ZESEAN R, AL T PP R T, BRI
TLEE T 2N Bitetn. Ko7 I 25555
MT RIS T I i Xt S N4 15 Oy B A S RS0
S TERE AT, AL IR 2R A T R
AR ENSE . 20 R FERST
SIHT . AHSCHES TS IR BN T 18 R EE SR Y
SRR, e —ARYE S STRFIE SR HL T AS R S RS
B EFIEEE. LR 2T e
AT RRES

ATHFELL 12 A~ S ZEF g Xd 42, X AN
R IALFE IR MPHIRZH B AE A TN , IF45G K
S35 BT AR ZEAHT, FRAT 12 A S A 2= 0 0 B A
AE, LAEA 2= BT - ASTR RSO0 8% FH S R i
BERN AP E B R A2 P ELAAKYE
1 MRFE*E
1.1 MRIEEE

¥ 20224F 6 H FAJFE 8 H AIREE T
I A #8 BH T 2= 5 A 5t B8 U5 1 (30°31 ~31°42 N,
103°45 '~105°15 "E) , B 4 fl Bl 356 B 5 Bk 9% 3% 5%
3 KB RLF | P B — B R 3 TR AR, T
ASTR] A B AR SR A7 b LA [R] 5 1) B AT LR A i R st e,
LR FA VKA AL A8 J5 57 2032 B 5246 2= I AR AR o
PR 2R L 22 R SR B ) R L SR 15 S 4Efb

B 3,5- AHEOKIGIR . ERIR . AR L KRR
B, OIEASEREN . FH I SIRER | 2,6- SBEMy . Ak
B LEERES B3N Aral, S T R S AT FR
OS] A ADRE . RERE . SROPE . BRIAWR . SRR . FR
ETR  OIGOUARAES, LI MR R A TR
AT

1 PR T RA N E]

Table 1 Date of sampling in plum resources

F5 WRAREAE RN || S SR ARRRAEE SRR
1 *JXUEL (FH) 2022.06 || 7 “EWZ’(ALS)  2022.06
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Table 2 Analysis of appearance quality of different plum varieties

i HUR R (g) R (gem™) RIS L a* b
YG 59.85+9.71° 1.03+0.01° 1.08+0.05° 49.68+4.07° —1.30+1.65% 32.14+4.47°
XL 53.2548.29° 1.03+0.03" 0.94+0.04% 45.72+5.41° 1.17+3.32¢ 34.28+7.28"
FH 18.36+4.37" 1.05£0.01% 0.95+0.05% 54.54+3.00™ —12.93+1.88° 41.75+2.64
XTL 19.03+3.78°f 1.00+0.01¢ 0.96+0.04% 54.11+3.31%® —6.00+3.49¢ 45.95+3.94*
QH 33.84+5.36° 1.00+0.01¢ 0.94+0.03% 47.46+9.68 17.91£10.13* 31.78+7.19°
ALS 60.15+10.75¢ 1.03£0.01° 0.97+0.04° 22.28+2.65° 16.42+3.83* 9.4442.53¢
cc 24.61+3.99° 1.02+0.01% 0.85+0.04¢ 50.37+4.96 4.56+3.43° 38.57+4.81%®
ZH 53.00+9.66° 1.06+0.01° 0.94+0.06" 49.29+5.75 9.86+4.95° 38.56+5.82%
ZXT 70.87+11.18° 0.96+0.03¢ 0.96+0.03° 58.32+4.60° 0.96+2.81% 40.94+3.22%
SXP 94.86+9.39° 1.00+0.00° 0.94+0.06" 52.11+5.41% 3.46+3.54° 39.35+6.02%
QC 27.28+3.00% 0.9940.02¢ 0.95+0.05" 56.93+3.64° 0.9142.66% 37.95+4.83%®
CH 29.78+2.94¢ 0.99+0.01° 0.91+0.03¢ 54.82+3.17% -2.92+2.27¢ 41.13+3.26"

e RS R bR A ) 7B R 25 57 ik 3 (P<0.05)
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BN PER BT, T ST B E IR R AR AR
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il S B A — S AR S, RS B A R, R
E R, P ITAE SR 5 R R i RF AT 4
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Table 3  Analysis of fruit nutrients of different plum varieties

o it AR - AT E SEH S
m (%) (%) p (%) (mg GAE/100 g) (mg RE/100 g)
YG 48.75+0.91° 10.4+0.17' 3.22+0.08' 1.18+0.01° 78.00+4.94" 128.65+25.94%
XL 38.46+6.48% 15.23+0.40° 3.43+0.028 0.88+0.01 127.10+12.84¢ 214.30+19.95®
FH 42.23+2.80" 14.50+0.10° 3.85+0.06" 0.95+0.018 204.80+6.92° 248.20+28.62°
XTL 32.93+3.54¢ 14.60+0.00° 3.54+0.02¢ 0.90+0.01" 160.04+15.82¢ 174.23+36.75"
QH 26.10+1.20° 12.17+0.062 3.30+0.04" 1.12+0.01¢ 91.90+1.02% 132.34+12.31
ALS 43.24+4.21% 12.57+0.06 3.49+0.04" 0.87+0.02 82.70+1.73¢ 109.09+2.74¢
cc 32.92+4.22¢ 12.70+0.52%" 3.17+0.021 1.14+0.01° 107.50+1.00° 141.89+13.91%¢
ZH 53.73+1.91° 19.67+0.32° 3.73+0.03" 1.01£0.01° 178.80+5.73° 273.30+£31.82°
ZXT 40.02+2.80" 13.70+0.62° 3.50+0.04°" 1.07+0.01¢ 59.30+0.87' 106.05+14.67°
SXP 58.92+3.79° 17.43+0.31° 3.60+£0.04¢ 1.39+0.01° 108.70+1.73¢ 218.02+28.3%
QC 40.50+3.51% 11.80+0.20" 3.69+0.06" 0.69+0.01* 97.10£0.97° 138.00+34.12%¢
CH 48.18+7.96>¢ 13.37+0.25° 3.66:0.02¢ 0.810.02 90.20+2.64"" 183.05+66.41%

H: Al = E ARG FhRE R 25 5 3 (P<0.05) o
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Fig.1 Sugars, organic acids, sweet and sour flavor in different
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Table 4 Rotated component matrix of the principle component

G345 43 AR B 0 AR A4S 81 25 & P40 ek &, B
7=0.2628y,+0.1636y,+0.1499y,+0.1370y,+0.0930y .
RO A 12 DT AR RS S R SR A S
S FNHEP LS, LR A VA Ul B I S AR ) 22
ANFebRh LA B . A S AT, 12 FhEEF A
Flid ZH, SXP Fl ASL B EBST L5 E 5535, 4351
A7 0.81, 0.53. 0.45, Hk A XL, XTL, 854595 R IE
B, BLHHIX 5 s IR LR G T CCL YG.
FH. CH. QH. ZXT 1 QC fUZEE I EEAR, ¥R 17
B, F/RIX 7 FhZE AR B0 Z A8 bR TP 26 b i
B,

KSR KA

Table 5 Scores and ranking of principal component
B %)
i SZAEMSY)  HA
Y1 Y2 Y3 Y4 Y5
ZH 0.60 2.47 0.73 035 -0.18 0.81 1
SXP 0.84 0.26 0.20 1.38 —0.54 0.53 2
ALS 231 -0.70 -138 -0.52 032 0.45 3
XL 060 -042 1.64 -0.83 0.02 0.14 4
XTL -0.62 026 -042 039 2.92 0.08 5
CcC 058 -0.74 0.61 —0.67 -0.29 —0.08 6
YG -0.68 -1.06 1.72 0.27 0.41 —-0.1 7
FH -0.67 -037 -0.60 196 -0.84 —-0.16 8
CH -0.63 042 -0.12 -033 -0.74 —0.18 9
QH -029 -045 -1.00 039 —0.14 -0.27 10
ZXT —090 1.12 -0.77 -1.62 -0.29 —0.48 11
QC -1.15 -0.81 -0.61 -0.78 -0.66 —-0.57 12

analysis

Eitun PC1 PC2 PC3 PC4 PC5
psbii 0981  —0.020  0.011  —0.050 —0.087
SR 0979  —0.046  0.024  —0.034 —0.117
Tob 0925  —0240  0.152 0.072  —0.130
B 0.859 —0398 —0.001 -0.012  0.076
/R 0.764  —0.433 -0387 0016 —0.146
B /R 0.759  —0.440 —0.412 0014  —0.130
HEpE 0.737 0442  —0.032 —0.088 —0.164
LA 0.728 0.461 0.082 0.184 0.024
L -0.676  0.608  —0.101 0317  —0273
AT ETEY) 0.634 0.563  —0.123 0279  —0.364
S 0.436 0.806  —0.266  0.156 0.025
b -0.476 0683  —0.199 0231 —0.374
BT 0.109 0.627  —0.535  —0.231 0.152
eI 0.109 0.567 0.273 0.017 0.351
TR 0.241 0.593 0.386  —0.584  —0.003
d 0417  —0.474 0464  —0307 —0.154
SRR 0.009 0.154 0.833 0.356 0.062
AL E R 0.079 0.231 0.804 0205  —0.201
SR 0.210 0.408 0.682  —0262  0.115
pH 0.216 0479  -0.566  0.278 0.045
R T 0381  —0233  0.479 0.665  —0.169
B SIZ A -0.020  —0.299  0.121 0.457 0.612
PSSe s 0.579 0386  —0.005 —0.239  0.607
it 0.362 0.041  —-0276  0.489 0.391
TR (%) 30.556  19.903 12790  12.592  6.745
FITiRE (%) 30556 50459 63249 75.841  82.586
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Fig.2 Cluster pedigree diagram of different plum varieties
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