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Effects vacuum freezing drying and hot air drying on qualities of mulberry
fruit
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Abstract: The effects of hot air drying and vacuum freeze drying on fruit quality of different mulberry varieties were
studied to provide the basis for the comprehensive development and utilization of fruit mulberry. The fruits of Dashi, Taiwan
72C002 and Baiyuwang were taken as the research objects to detect the differences and changes of quality indices such as
total acids content, total flavonoids content, total phenols content, anthocyanin content and 16 kinds of amino acids in fruits
after treated by hot air drying and vacuum freeze drying. Factor analysis was applied to comprehensively evaluate the quali-
ties of different fruits before and after drying. The results showed that there were significant differences in total acids con-

tent, total flavonoids content, total phenols content, anthocyanin content and total amino acids content between the fresh

fruits of three varieties. The fruits of Dashi had the highest
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content of total flavonoids, total phenols and anthocyanin.
The content of anthocyanin, total flavonoids and total phe-
nols in mulberry fruits of three varieties treated with vacu-
um freeze drying were significantly higher than those trea-

ted with hot air drying. The difference in the effects of the
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72C002 after two drying treatments were both fresh > vacuum freeze drying > hot air drying. The difference of comprehen-

sive quality of Baiyuwang between the two drying methods was small. The results demonstrate that different drying methods

show great differences in influencing nutrient content of fruits, especially in the content of active substances. The influence

degree of different drying methods on nutrients is related to varieties. In general, vacuum freeze-drying is more conducive in

maintaining the original quality of the fruits.
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Table 1 Contents of total acids, total phenols, total flavonoids and anthocyanin of mulberry fruits using different drying methods

. SR i RN R s S AR
p IR i no) (o) Koo
K+ i 0.19+0.03b 4.00+0.06a 2.34+0.06a 2.7320.06a
HESWHR TR 0.12:+0cd 3.9240.23a 1.61+0.08b 2.6220.08a
POT 4R 0.13+0d 3.41+0.06b 1.01£0.11¢ 0.62+0.03d
B 72002 i oL 0.34+0.03a 2.89+0.03¢ 1.54+0.02b 1.81£0.03b
HEWRH TR 0.11+0cde 2.49+0.05d 1.51+0.09b 1.20£0.14¢
PO 0.10+0de 1.93+0.06e 0.91+0.03¢ 0.22+0.01e
HET e 0.16+0.02bc 1.27+0.03f 0.47+0.01d of
HAS R TR T 1 0.06+0e 0.69+0.02¢g 0.34x0.05b of
TR 0.1120.01cde 0.95+0.09¢ 0.25+0.04c¢ of

[l — 3 B 5 AN Rl ARk R 25 53 .35 (P<0.05)
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Table 2 Contents of amino acids of mulberry fruits after treating with in different drying methods (mg/g)

K+ B 72€002 HETE
IR
B AR BT fER EASRURTHE TR B EARURTE BT
RIVAER*  1.6820.12a  1.21+0.14b  1.57%0.25¢  2.00+0.08a  1.88+0.13a  1.31£0.02b  2.83%0.09a 2.23+0.16b  2.77+0.16a
SRR 0.40£0.03cd  0.36£0.02d  0.36£0.01d  0.48+0.05b  0.38+0.0lcd 0.35+0.03d  0.58+0a 0.39£0.0lcd  0.42+0.01c
225 R 0.52+0.02de 0.47+0.0le  0.51+0.03de 0.64£0.03¢  0.54£0.03d  0.48+0.03e  0.79£0.02a 0.65%0.02c  0.72+0.01b
AR 1.8720.26a  1.61£0.09a 1.7120.11a  1.8£0.08a  1.74x£0.08a 1.33+0.11b  1.87#0.12a 1.7120.07a  1.66=0.05a
Ham 0.3620.02c  0.3+0.01d  0.33%0.02¢c  0.47+0a 0.42+0.01b  0.41%0.02b  0.50£0.03a 0.41£0.01b  0.47+0.0la
AR 0.43+0.02f  0.35£0.01g  0.41+0.03f  0.57+0.02d  0.49£0.02¢  0.44x0.01f  0.80%£0.03a 0.71%£0.03¢c  0.76+0.02b
R 0.45+0.03c  0.40£0.01d  0.42£0.02cd 0.50+0.03b  0.46+0.01c  0.42+0.02cd 0.56+0.02a  0.44+0.01cd  0.52+0.01ab
SEERR Y 0.29£0.02¢  0.26+0.01f  0.28+0.02¢f 0.37+0.01bc  0.3520.01cd 0.3320.01d  0.45£0.01a  0.33%£0.01d  0.40+0.01b
SEER 0.54+0.03de  0.47+0.01f  0.50+0.03ef 0.64£0.01bc 0.59£0.01cd 0.55£0.02d  0.71£0.03a  0.60£0.02¢  0.67+0.01b
Fik R 0.3120.0lcd  0.164£0.01e  0.19£0.02¢  0.41+0.01ab 0.29+0.03d  0.30£0.02cd 0.44+0.01a  0.34+0.0lc  0.38+0.01b
HNER T 0.4120.02d  0.29+0f 0.3320.02¢  0.52+0.02bc 0.44£0.02d  0.430d 0.56+0.0la  0.50+0.0lc  0.54=0.02ab
R 0.45+0.03b  0.3740.0lcd 0.34+0.01d  0.52+0a 0.44£0.01b  0.38+0.0lcd 0.51+0.03a  0.39£0.01c  0.36+0cd
RN 0.23+0.01bed 0.20£0.01e  0.25+0.02ab  0.2620a 0.23+0.0lcd 0.1820.01e  0.26+0a 0.21£0.01de  0.24+0.01abc
KR 0.62+0.05ab 0.34%0.0le  0.45£0.04d  0.57+0.06bc 0.57+0.02bc 0.49+0.03cd 0.67£0.02a  0.62+0.02ab  0.57+0.03bc
il 0.37£0.07ab  0.26+0.01ab 0.37+0.02ab 0.38+0.04ab 0.34£0.02ab 0.31£0.03ab 0.42+£0.02a  0.37+0.01b  0.37+0.03ab
EEm 0.17£0.01b  0.10£0.02d  0.12£0.0lcd 0.19+0.02b  0.10+0d 0.10£0.01d  0.22+0a 0.13%0c 0.18+0.01b
FIER B 9.1020.53¢  7.14x0.20g  8.15+0.37f 10.31£0.13¢  9.2620.34de 7.84x0.29f 12.17£0.16a  9.90+0.44cd 11.04+0.18b
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Table 3 Comprehensive scores of nutritional quality of mulberry

fruits after treating with different drying methods

bRl 05 = HF 145 W7 280 G650
KX+ fitt S 1.37 0.50 1.03
B R UR TS 1.29 -0.87 0.63
PR 0.29 -0.67 0.02
B 720002 BER 0.49 201 0.83
HASR R T 0.23 -0.30 0.07
PRI -0.17 -1.03 -0.37
HET fitt S -1.19 0.93 -0.55
HAB TR -1.09 -0.69 -0.90
FRIRT e -121 0.10 -0.78
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