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Abstract: Objective: This study aimed to investigate the changes in pulp quality characteristics of prune plum fruits during
storage and to establish quality standards for selecting suitable raw materials for pulping. Methods: Plums were stored at
4 °C for seven weeks and the dynamic variations in fruit quality indices and the physicochemical properties of the resulting
pulp were monitored throughout the storage period. Results: Fruit firmness decreased markedly during storage, with peel
and flesh firmness declining by 65.3% and 87.3%, respectively. Soluble solids content (SSC), reducing sugars, and the sol-
id-acid ratio increased in both fruit and pulp, whereas titratable acidity (TA) decreased. The contents of extractable polyphe-

nols and anthocyanins in the fruit increased by 40.08% and 83.73%, respectively. With prolonged storage, pulp turbidity in-
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creased, apparent viscosity decreased, and particle size distribution became concentrated within 300~350 um. Correlation

analysis revealed that the pulp's ¢ value was positively correlated with extractable polyphenols and anthocyanins in the

fruit, while L" and 4" values showed negative correlations. Moreover, pulp turbidity, suspension stability, and viscosity were

significantly correlated with peel firmness (P<0.05). Conclusion: Principal component analysis identified the solid-acid

ratio, consistency coefficient, and 5" value of the pulp as the core quality indicators, reflecting its sweet-sour balance, rheo-

logical behavior, and color characteristics, respectively. Based on these core indicators, a multivariate linear regression

model was established to predict overall pulp quality. By measuring the fruit's solid-acid ratio, total sugar, and peel b value,

this model enabled accurate prediction of pulp quality, providing a quantitative basis for determining the optimal harvest

time and selecting suitable raw materials. Furthermore, the comprehensive quality score indicated that prune plums stored

for 42 days exhibited the highest pulp quality, thereby defining the key parameters for optimal pulp production.

Key words: prune plum; principal component analysis; correlation analysis; storage; pulp; quality evaluation
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Fig.1 Variation trends of peel firmness, flesh firmness, and mois-
ture content of prune plums during different storage periods
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Table 1 Changes of soluble solids, titrable acid, solid-acid ratio, total sugar, and reducing sugar of prune plum and pulp
during different storage periods
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0 22.10+0.00*  0.59+0.00° 37.25+0.22° 149.32+3.17°¢  70.81%2.15¢ 22.25+0.12° 0.71£0.00° 31.36+0.10° 114.46+9.78 104.47+1.86°
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42 23.47+0.06° 0.43+0.00" 54.44+0.08" 161.90£12.27° 71.59+1.52%  23.35+0.06" 0.58+0.00° 40.10£0.58" 160.92+6.59° 106.53+0.25%
49 23.4040.00°  0.43+0.01" 54.60+0.67° 150.60+0.63% 72.18+3.41™  21.98+0.02¢ 0.56£0.00° 39.14+£0.42° 184.68+3.10° 115.80+1.71°
Vi agg&
(%) 7.37 13.79 14.07 4.80 3.20 3.78 8.31 8.44 19.56 6.15

T ANE/ING TR R AR 18] R A 22 22 5 (P<0.05), #2~3K3 .
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Fig.3 Effect of storage period of prune plum fruit on particle
size distribution in pulp
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Table 2  Effect of prune plum storage period on pulp D50,
D[4,3] and D[3,2]

T E] (d) D50(um) D[4,3](pm) D[3,2](um)
0 276.53+4.44"  317.70£9.37™  210.43+2.66"
7 261.67£0.40¢  313.07+3.81% 195.1+0.87
14 266.4+2.6 303.7+1.80™ 204.0+1.30™
21 267.2743.97%  32837+£6.05°  201.43+3.40"
28 266.23+0.86"¢  325.9742.05®  203.23+0.93"
35 260.73+4.97¢ 293.5+0.10° 196.67+1.62%
42 275.67+2.87°  333.00£10.51°  205.57+2.53%
49 268.16+6.25®  336.40+33.50"  203.57+8.79%

D([3.,2] 89 1.5 4%, Z BRI KUK Z i 22 T/ NIk
D50 A5 53 RECH 2.3% FXERE . W5 1 D[4,3]
2 EIIN(P<0.05), 5 KEF R IrT-REf, ARt

PR R, BETEBERR U HSR IR ) SREE IR 5.

TURE SR S R B PR IR A UL 5 B ) 2

i, B TRARE P S e T R AR E M . UnEl 4 TR,
R B[] PR SE R, AR IR e B S L 2 T
B, MR TR RRUE PE N AE R T R (RIS SR 5. 0oR e

PEEZEAWIE ) o 3X— IG5 IV E R 5 1 BT
FEARZDIAH G . Yu S58 FERTIE IR LA BRXT 2 b

VBT N AR BT s e v A B, R E R e =
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W IT . Zhao S5 (IR B, SRR AR (an 2R
JBe) AT I IA R R Rk 4R R R e . TEAST
e, BEE TSR ] e, SRR 53F 1B WA, S EUA
FRFE TR BT EERRAR . X —HLH Al k20
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Fig.4 Effect of storage period on pulp turbidity and suspension
stability of prune plum
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SR IE S5 fip T SR S AR AP, T B A T i SR 2K R
Bezerra 551 WFSE T SR BEG INE X B B R AL
Feterdsenm, g5 13, Ras s ik, 55YIN 7768
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Table 3 Effect of storage period of prune plum on static
rheological fitting parameters of pulp

0.1 1 10 100
FNIR (rad/s)

I [E] (d) k(Pa-s") n R
0 27.2079+2.2490° 0.3241+0.0004°¢ 0.9968
7 20.6000:£0.5529" 0.3329:£0.0015" 0.9934
14 18. 4424+1.2216° 0.3349+0.0001° 0.9927
21 15.7424+0. 7675¢ 0.3402+0.0003* 0.9922
28 13.5998+0.6425°¢ 0.3421+0.0025% 0.9919
35 9.6733+0.3398"° 0.3266+0.0052° 0.9950
42 15.9714+0.6974¢ 0.3275+0.0047¢ 0.9954
49 12.1571+0.3301° 0.3203+0.0022° 0.9954

S PRSI R il 3 A R P S i)
Fig.5 Effect of storage period of prune plum on rheological
characteristics of pulp
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Table 4 Principal component load matrix, eigenvalue and

variance contribution rate of prune plum pulp quality index

kit PC1 PC2 PC3
BEREN 0.894 -0.426 0.051
&R Lt 0.856 -0.42 0.032
EeH 0.832 0.243 -0.3
a 0.824 0.4 -0.197
Jibiia 0.796 -0.39 0.079
HhE 0.761 —0.154 0.47
L -0.738 -0.3 0.454
b -0.711 -0.14 0.644
D[4,3] 0.591 0.255 0.366
P RE AL —0.446 0.82 0.201
AL E 1R —0.584 0.75 -0.031
QRS 0.016 0.724 -0.52
AP ETE ) 0.621 0.652 —0.088
D30 0.452 0.644 0.462
D[3.2] 0.252 0.624 0.493
R 0.529 0.196 0.56
FHIE(E 6.989 3.956 2.205
TR (%) 43.680 24,724 13.783
BT (%) 43.680 68.404 82.187
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Fig.8 Two-dimensional ordination plots of PC1 vs. PC2 (A)
and PC1 vs. PC3 (B) from principal component analysis
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Table 6 Comprehensive quality scores of prune plum pulp
after different storage periods

TP 5EE (d) 0 7 14 21 28 35 42 49
Y -0.28 -0.44 -0.08 -038 -0.02 0.19 0.77 0.62
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Table 7 Multiple linear regression equation of prune-plum pulp
comprehensive quality score, pulp chemical
components and raw fruit characteristics

i @Ry R Sig
Y, Y,=0.189X,-0.423X,+0.150X,-0.135X, 0816  0.001
Y, Y,=0.382x,-0.157x,~0.179x; 0.726  0.001

Y (R*=0.816)XJ it BT AL S i BEE i3 T Y, (RP=
0.726), FBHIRI Y ot 2l 432 i BT il i B e A
2,0 Y, WiHE AR T 3238 5 ST B 00 5ok 5 T e il
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(21~35 d), Bifi 5 S S22 W IR AL, 4B R eE 25 44 9%
fit, SRIRFNEE T, BRI mishA rie T, (BLER &
P, SR B AR BTN AT T T HE AR B E ., Y
WA R 42 d B, PHAREIR S0k Bl FUH IR,
T B A 1 P AR SR S LA e v 1 AT S PR D ) 5
AR, P i) SRR [T bl v, LA 38 B0 1o

8 VUHERSGE H AR S AL
Table 8 Optimal indicator parameters for prune-plum fruit
suitable for pulp

LioalllEi=g 28 LioalllE =g e
KAy E (%) 76.63 R AR (N) 3.16
AT TR (%) 23.47 SRPRERE(N) 0.24
AL E R (%) 0.43 L EH 35.79
Eifizd=a 54.44 Ria (8 21.40

S (mg/g) 161.90 R 9.76
W (mg/g) 71.58 RALE 38.34
R (mg/g) 1.21 RWa'H 24.68
AEEH (mg/100 g) 5.71 RAbE 31.65
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