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Quality analysis and antioxidant activity of aged pear wine prepared with different pear varieties

YIN Ziying'?, ZHAO Jiangli', LIU Jinlong®, ZHAO Guoqun®, GUAN Junfeng'#®

(1. fnstitute of Biotechnology and Food Science, Heber Academy of Agriculture and Forestry Sciences, Shiffazhuang 050031, China;
2.College of Food and Biology, Heber University of Science and Technology, Shijiazhuang 050018,China)

Abstract: Using different pear varieties (Chengdexiangshu, Daxiangshui, Xiaoxiangshui, Pingxiang, Hanxiang, Jingbai, Yal, Dongguang, Yaguang),

pear wines were prepared, and the physicochemical indexes (color, pH, titratable acids, soluble solids, total phenols, total flavonoid), antioxidant capacity

(1,1-diphenyl-2-picrazine free radical (DPPH*), hydroxyl free radical (+OH) scavenging rate and Fe™ reducing capacity), volatile components and taste

were determined in the 3-year-aged wines. The results were analyzed by descriptive statistical analysis (DSA) and principal component analysis (PCA).

The results showed that the top three aged pear wines in terms of quality in order were Xiaoxiangshui, Dongguang, and Pingxiang, The Xiaoxiang-

shui pear wine had a harmonious taste, light color, the highest total flavonoids content (997.23 mg/L), and the strongest reducing power of Fe' (ODsy .,

value=1.899). The Dongguang pear wine had a weak sour taste, the highest total phenolic content (901,93 mg/L), and the highest DPPH* scavenging

rate (48.07%). The Pingxiang pear wine had a harmonious taste, the lightest color, high «OH scavenging rate (92.75%). and the largest number of

volatile components (36 kinds). Therefore, Xiaoxiangshui, Dongguang and Pingxiang could be used as suitable varieties for making pear wine.
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Table 1 Electronic tongue sensor and its characteristics
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Table 2 Determination results of physicochemical indexes of pear wines prepared by different pear varieties
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Fig. 1 DPPH+(A), OH (B) scavenging rates and Fe® reducing capacity (C) of pear wines prepared by different pear varieties
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Fig. 2 Heat map of volatile flavor components in pear wines
prepared by different pear varieties
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Fig. 3 Analysis results of electronic tongue for taste of pear wines
prepared by different pear varieties
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Table 3 Eigenvalues of component and cumulative variance
contribution rates of pear wines prepared by different
pear varieties

PR Wfﬂfi A _
P HETIE Y BRI REITE%
I 7.291 40,504 40.504
2 4512 25.066 65571
3 1.921 10.67 76.241
4 1.749 9.718% 85.959
5 1.044 58 91.759
6 0.992 551 97.268
7 0382 2121 99.39
8 0.11 0.61 100
9 3.28E-16 1.82E-15 100
10 211E-16 1.I7E-15 100
§ 1.82E-16 1.O1E-15 100
12 B.75E-17 4.86E-16 100
13 1.10E-17 6.10E-17 100
14 -2.54E-17 -L41E-16 100
15 -1.28E-16 -7.08E-16 100
16 -1.97E-16 -L.10E-15 100
17 -2.65E-16 -147E-15 100
18 -3.22E-16 -1.79E-15 100
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Table 4 Principal component analysis loading matrix of quality of
pear wines prepared by different pear varieties

pige E Ry

PC1 PC2 PC3 PC4 PCS

(R b 0972 0058 0123 0076  -0.125
pH 0966 0215 008 0022 0078

.4 0946  -0281 0100 -0.060 -0.075

fif -0926  0.295 0.116 0,098 0.136

51 0.894 0143 0172 0293 -0.218
LR 0733 0295 0035 0344 -0.064
At 0680 -0.634 -0.064 0231 0189
Fe' g g 0670 0530 0221 -0.260 0,325

RS (] A 0618 0026 0.669  -0.052 0124

F A Ao 44 0084 0023 0279 0748 0526
R 0165 0192 0609 0739 0.034
FROLF bt EE SR 0350 0355 0014 0412 -0431

HIZE3 40, S Rk 2 Bty 22 Tk % (91.759%) >
85%, HAFAEMEIY > 1. A, 5754~ i 43 m] 3 A g ke
A R

Fafe4n] 5, o] i e 5 B vl PRI T RS EE L S
Fy & DPPH [ h ks B 4 B A AR 5 BE L TR R g
SV OB R ALE R 10 B b

TR Arikbe 54l 4y eom R 184 i b I 2 4t I
3, BRI R o B

Fi=0.360X,-0.358 X:+0.350X:-0.342X,40.331 X +0.271 X+
0.252X,+0.248X,-0.081 X,-0.064 X,,-0. 145X, +0.149X -
0.140X,+0.204X,-0.229X,-0.068 X,,+0.061 X,-0.133 X,

F=-0.027X+0.101 X.0.132X+0.138 X, +0.067 X+0.138 X,-
0.298X,10.249X,+0.401 X,-0.382 X,-0.358 X, +0.335 X .+
0.324X,7+0.290X,-0.059X,+0.010X,-0.090X,+0.167X 4

F=0.088X,+0.062X,-0.072X,+0.083X,+0.124X,+0.025 X,-
0.046X;+0.159X:+0.065 X:+0.341 X,10.351 X, +0.337 X -
0.002X,+0.328X,+0.482X,-0.201 X,+0.439X,.+0.010X,,

F=0.057X,+0.017X,-0.045X,+0.074 X0 222 X +0.260 X,
0.175X-0,197X,-0.112X,-0.109X,,-0.084.X, -0.146 X .-
0.128X,-0.058 X,,-0.039X,+0.566 X,,+0.559X,,+0.3 14X,

F=0.122X+0.076 X,-0.073 X:+0.133X,-0.213X-0.063 X, +
0.185X+0.318X,-0.391 X,+0.023X,40.057X, +0.126 X,+
0.275X,:+0.254X,:-0.121 X,H0.515 X,+0.033 X,,-0.422 X5

s B~ P i e £ ar1.2.3.4.5: X~ X dte ik #em

S P pH B L L e S IR L B e I L
i 75 DPPH B H1 JE55 b 38, AL, 250l L 7T 55 1
FEHly 452 A e PPk R SR O R B el B PR

g iR /N S R el U AL AT RN e ST e G = 2 s
P A : F=0.441 F+0.273F+0.116 F+0.106 F+0.063F; .

R EE R T34, STORL 1 SR EEATHER 45 5L
5. mFEsalE, AS[E AL R S ofh BRE AL A4 thi
BMEARIN : DA R R KA A R K
FEF/ LA, EE, NEKEL R A EREES
FEAE sl 5 PR R B 4 1 2 FR A o
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Table 5 Comprehensive score and ranking of pear wine prepared by
different varieties

e F F, F, F. F F k4
MR 479 063 136 D06 -0.07 243 1
o 047 316 173 033 064 093 2
S 332 -193 096 083  -136 0.83 3
KR 189 009 -102 <067 125 075 4
gy 2259 201 006 146 -Ll6 050 5
REFAK -085 05 091 23 023 -0.56 6
EES -l41 09 -153 194 138 075 7
i 2221 047 088 122 -109 118 ]
LR 249 407 214 031 019 -198 9

3 g

AR AT A (7] L Tl 2 ) O o A R L S ) 95 S b 5
Rl ir oy, GRG0 5SHE BRI =2 KI:
FACHL . AT AL R AL . o, N K B A R B
P AL ek B L PR R, B R (997.23 mg/L),
Fe*'i [ 11 5 58 (OD o (H=1.899), T BE.2.6- i ] Ik}
B A T O P 782 2 R /D B AL T & O AL oo AT s A
I AL A AL R R 5, SR R (901.93 mg/L)
DPPH [ 1 355 b3 2 45 ) (48.07%) » 1-FF U RE-2- WAL P e
L5- SR R L 1,2-T T RE3-FR -2 | R R AR
TR R ) AL R« A AL A A AL v PR,
(o d5 K, i SR 5 R 3R (10.54 /L), o il 2R PR R
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