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Abstract: The effects of vacuum concentration, membrane concentration, freezing concentration and thermal concentration on the nutrient
composition and antioxidant active components of crystal pears were investigated using polyphenol oxidase (PPO), 5-hydroxymethylfurfural
(5-HFM), total phenol content, titratable acid, vitamin C (Vc) and antioxidant activity as the indicators. The results showed that all four
concentration methods enhanced the total phenolic content, total antioxidant activity, ABTS+ and DPPH radical scavenging capacity of pear
juice; while there was no significant difference in reducing sugar content. Vacuum-concentrated pear juice had the highest sugar content (60 °Bx)
and showed the best antioxidant effect; however, it had higher PPO activity. Heat-concentrated pear juice had the highest total phenol content
and the lowest soluble protein content (0.015 mg/mL); however, 5-HMF was generated, which was not detected otherwise. Freeze-concentration
and membrane-concentration had different effects on the titratable acid and V¢ contents of pear juice. The correlation analysis showed that there
were different degrees of correlation between the indicators, and the cumulative contribution of the three characteristic factors extracted from the

principal component analysis reached 94.53%, reflecting the comprehensive influence of multiple indicators on the quality of pear juice. The
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comprehensive analysis showed that the pear juice obtained from vacuum concentration had the highest comprehensive score (1.95) and had
significant advantages in concentration efficiency and antioxidant activity; thermal concentration had certain advantages in improving the
nutritional content of pear juice, but due to the generation of 5-HFM, its comprehensive score was the second highest. This study provides a
theoretical basis for pear juice concentration and fruit deep processing.
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Table 1 Effect of different concentration methods on antioxidant activity

KEF R BIBLLH/(FeSOmmol/) ABTSHHMRE/% DPPH FIA%E/%

Ve 0.71£0.01° 33.69+1.794 95.88+0.94
R 0.18+0.02° 20.36+1.63" 36.61+0.98°
AR 1.04+0.15° 78.2142.45° 93.33+0.35%
PR GE 0.31+0.01° 25.9340.71° 74.18+0.90¢
ARG 0.58+0.09° 39.63+0.58° 91.72+1.38¢
HoRYE 0.72+0.04° 50.81+1.26 94.41+1 .38

E: RIIF AR FERTEREE (P<0.05).
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Table 2 Correlation analysis of indicators

ABTS* DPPH

T RS AT R pH 14 PP‘;/% BB TR GT;:{'L ng Ve ij;j HiREE AR
) b
M 1
pH 14 -0.64* 1
PPO &M 0.75%%  -0.62* 1
BBy 0.02 -0.05 -0.42 1
L JRHE -0.03 0.12 -0.11 -0.27 1
TR R -0.63* -0.15 -0.51 0.26 -0.03 1
TR 0.24 0.11 0.51 -0.77%* 0.22 -0.58%* 1
Ve -0.48 0.57%  -0.81**  0.71**  -0.09 023  -0.68%* 1
BALEME 0.87+%  -0.82%%  (.71%* 0.23 -0.20 -0.28 -0.11 -0.37 1
ABTS 7H R4S
j] 0.92%%  .0.84%%  0.70%* 0.16 -0.09 -0.30 -0.06 -0.43 0.97%* 1
DPPH #4&%¢
j] 0.73%%  -0.60* 0.37 0.49 -0.20 -0.24 -0.11 -0.01 0.77%%  0.72%* 1

E ARTAREEE (P<0.05); R THXMMEE (P<0.01).
2,102 RE) KRG 7 Ko Rt s 84T £ A4
KH SPSS 22.0 SAr#EAAL B B AT £ B oA, AR R 3. MRIEFHEE R T 1.00 RiF7ZTTikE
KT 80% I J I i e AN 032 f3R 3 WA, ER 1. 24 3 BIRFIHESS KT 1, FRU 3 IFFIEE N 1.30,
H R ZTTRE N 94.53%. Kk, EEET 3 N E R ENA RS 7 R SRSV Fadr -
R 3 4RGSR BT RIS ER S S ITIEHEER 5 E R

Table 3 Eigenvalues and variance contributions of principal component analysis of juice quality indexes of four concentration methods

. AIAEHEAEAR/ %% RIEITF 7 F9/%
PAEE T ETRE  RBRGETRE A FETRE  RRTETRE
PCl 6.26 52.19 52.19 6.26 52.19 52.19
PC2 3.78 31.47 83.66 3.78 31.47 83.66
PC3 1.30 10.87 94.53 1.30 10.87 94.53
PC4 0.66 5.48 100.00
PC5  3.10E-16  2.58E-15 100.00
PC6  1.04E-16  8.65E-16 100.00
PC7  2.64E-17  2.20E-16 100.00

R 4 ARG )T AR S TR AR I 2 B B R, R (K2 B PR 25 0 X SR R A B PR i
JE. WK 4 A%, PCIfE PPO iEYE. WHEZ. ABTSHHERAES . BEPURMIEREGERIBOC, HAE R 52
9
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0.955. 0.928. 0.887. 0.872, FEAE THEHEWAZ. FETEYIREAPIENTTHRIE S PC2 LR LEpE. nf

VPR A RO, HAE 2504 108 0.933, -0.851. -0.818, FEAL S [IHMEME TR S B PC3 ZET]

SEMR pH M. Vo FRIEGHEROR. £ FRHTEE R ERM, 11 3 A3 5o R T 4G R IS o i B bR S 2.
T4 A TRGE A AR TR R E R D E T e

Table 4 Principal component loading matrix of juice quality indexes for the four concentration methods

TR AR AR PC1 PC2 PC3
PPO &M% 0.96 -0.28 -0.10
B 0.93 0.16 0.32
ABTS R %E 0.89 0.38 0.02
BREME 0.87 0.46 0.02
pH 14 -0.78 -0.39 0.48

Ve -0.76 0.50 0.40

BBy -0.23 0.93 0.27

L JRAE -0.05 -0.85 0.13
TR 0.40 -0.82 0.16
DPPH #R4E 0.63 0.65 0.25
ERCEE: -0.49 0.39 078

2.10.3  REREGE T KR 6 A 42 E VAN

RS RAE ) B A HE LB AN S LR THEAS I, TR PCL~PC3 K7 ZotiikR AR, it ek G
1355, SR 5 FiR. PCl A/ BUS N2 B RAFIA VR4, 22W] PPO G WEZ. ABTSHHFRAE). B9
SEMNE AT VAN et BT ) 2 B4, I X A4 77 U 4% VR AR PPO BRI MRS (RS SRR AR 1 T
WD, REA RN B M R Bk n, PRt st Abim ey e TR, A RRBEALT
Jit. PC2 vFoyfi MR PR, R HIRAE AT RESRITH L E M & B, TR TENE . AIVATEER B HVREDR, MM
SO SRR BT . PC3 PRI R B IR Ao Ayt vh B ATV PR E IR B R, AT RE S o TR A b A LR 5
Feft Ry SRS TS S i S Bk .

ZREVET, HEWRAE R, X BRI THARMRIEZ (40 C) MK (0.007 MPa) FRIZAF T #4E,
A RE G el B B FORBER b B SRR A TEANBER A /01 %, JF B3R B IO RE TR
M PIRAENGREVEME S =, B ERAAE 4 5-HFM, (H1Z0& 46757 2\l 5 @34 S my . Ve FTalg
TR G, [FINAREER PPO WEE, IR, BEERUTTIEALEM AR E VR, BIRMLER > fahr b
SRANEIRACER I 55, R IIHAEARTI AL 1 LR 7 T BA L5

R5 4 MREARRITER D PTEEEITNIER
Table 5 Principal Component Analysis and Comprehensive Evaluation Index of Juice from Four Concentration Methods

BN !

Rega 7 K, £ N AR #s
PC1 PC2 PC3
ARG 3.98 047 0.16 1.95 1
AR 0.82 0.02 -0.9 0.34 3
B R G -1.34 -1.04 1.8 -0.83 4
ik -1.13 3.26 0.02 0.44 2

3 Zhip

ASCHEST T DURANER AT (LSRR VR . RIRGEFIBRAT) AL B . 25 3R0], %
PRIRAFANIIRAG R M AT i TR & B I, L IRAE IS AL LA A Ve S8 s HARRIRAIBERR
fRH Ve SE TR, MBS 5S-HMF RBORrTETESR H, RGO . R0 5 L 25 A b i
BIERIM AR, AT L EA ™. HARGE TR AN R fosr, 15 60 °Bx, RN ILE®EY . 50 W]
BEEASES EMEOIFEED, HEPURAE TR, R HSIRA BAT IR A R B TR R B R
10
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