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Effect of Pretreatment on Drying Quality of Pitaya by Heat Pump

LI Gai-lian, HAN Lu-cong, ZHANG Zhen-ya, WANG Guang-hong, JIN Ting-xiang, CHEN Gang

(School of Energy and Power Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China)

ABSTRACT: The work aims to find the most suitable pretreatment method to obtain the dry products with the highest
sensory score. Drying rate, volume shrinkage rate, color difference, browning degree and sensory score were taken as
evaluation indexes to analyze the effects of five pretreatment methods (blanching, steaming, ultrasonic, osmotic and
freeze-thaw) on the drying quality of pitaya by heat pump. The drying rate and volume shrinkage rate of all pitaya after
pretreatment in experimental group were higher than those of the control group without pretreatment. The drying rate and
volume shrinkage rate of the experimental group after one freeze-thaw pretreatment were the largest, and the drying time
and volume were reduced by 76.6% and 93.3% respectively. After 0.2% zinc acetate osmotic pretreatment, the browning
degree of the experimental group was the lowest, which was 24.893 and 17.225 respectively. The weight set obtained by
the fuzzy comprehensive evaluation method was W= (0.23, 0.33, 0.26, 0.18). Based on the weight set, it was calculated
that the sensory score of the experimental group with 0.2% zinc acetate osmotic pretreatment was the highest,
ing 71.55. The quality of pitaya is the best after osmotic pretreatment with 0.2% zinc acetate.
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Tab.1 Sensory evaluation of pitaya
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Fig.1 Effect of different pretreatment methods on color protection effect of pitaya
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Tab.2 Appearance comparison at different pretreatment stages

P ALSTYISL] TRZE AL B R AL B B AL B 5 P04k B
hb3g T — T e A oAb 3
jj‘?i ﬁ/ﬁﬁr‘“‘ﬂ /W??%ETJ‘IEH ﬁﬁ%@lg 60 °C EH@&%”L {/iﬁﬁi—lﬁa N
4 min 4 min (0.2%) 1R

B fiek
£ i
&b
M5
T

=}




- 110 - 1 %% T % 2022 4E 8 A
7 100
—a— ¥ 1E4 min
6k —e— #7460 °C
—4—J57%4 min 80
—v—FEREE0.2%)
=37 —o— V1K
AN AR = 60 |
w &
«{YP\H 3L § 40 L —s— {54 min
b € —e— #7560 °C
H— 2k +ﬁ§4 min
20l —v— BEREH(0.2%)
—— Rk LK
1r e FRepb
0 07 4 6 8 10 12 14 16

2 4 6 8 10 12 14 16
F4A R/

Bl 2 ke RS KR A AL T Bl

Fig.2 Variation of water content of drying base of pitaya
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Tab.3 Color difference and browning degree of dried products

b ¥ 75 5K 25 4 min 7575 4 min H7 60 °C FE R (0.2%) a1k A AL H
L" 42.77 34.076 43.524 47.482 31.898 45.414
a’ -1.138 -0.272 ~1.342 ~1.294 ~0.004 —0.424
b’ 9.652 7.498 9.442 8.596 7.346 8.962
AE 29.718 38.009 27.059 24.893 40.167 26.993
W AE 22.651 23.376 18.707 17.225 25.246 20.513
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Tab.4 Statistics of weight distribution of influencing factors of pitaya dried by heat pump
Ui 5 (ERES RS (mp A
1 3 2 3 2
2 4 1 2 3
3 2 5 2 1
4 2 3 3 2
5 2 4 2 2
6 2 5 2 1
7 1 4 3 2
8 1 4 3 2
9 3 3 3 1
10 3 2 3 2
By 23 33 26 18
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Tab.5 Distribution of sensory evaluation votes of pitaya dried by heat pump
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Fig.5 Sensory score of pitaya
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