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Abstract Red jujubes are rich in vitamins and sugar and have high nutritional value, and drying is one of the
main ways to process jujubes, extending the shelf life by reducing the moisture content of red jujubes. However, the
traditional jujube drying method has problems such as poor quality and low efficiency, and it is difficult to
comprehensively evaluate multiple quality indicators in the current analysis of jujube drying, so this paper used the
special product of Shaanxi jujube as the test material to study the drying quality of red jujube slices under four
drying methods: hot-air drying, vacuum drying, hot-air vacuum combined drying and vacuum freeze drying
(reference group), and compared the drying characteristics of them. Drying time, rehydration ratio, color difference,
Vc content and texture characteristics were used as evaluation indexes, and the analytic hierarchy process (AHP)
was used to comprehensively score hot air drying, vacuum drying and hot air vacuum drying. The experimental
results showed that the drying of red jujube slices was controlled by both external water evaporation and internal
water diffusion. The effective moisture diffusion coefficient D, of hot air drying was the largest, followed by hot air
vacuum combined drying, and the effective moisture diffusion coefficient of vacuum drying was the smallest. In
terms of drying quality, vacuum freeze drying (reference group) has the best quality in terms of V¢ content, color
difference, and rehydration ratio, but its high drying time increases its energy consumption and drying cost.
However, we used the AHP to rank the overall scoring of hot air drying, vacuum drying and hot air vacuum drying,
and the highest overall scoring was hot air vacuum combination drying.
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Tab. 1 Experimental protocol of the red jujube slices drying
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Fig. 1 Structure diagram of red jujube comprehensive evaluation model
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methods. (a) Drying characteristic curves, (b) drying

characteristic curves

PR IR — 8, et i 2 5, A8 Y) R T B s
T4, 2 A T R I Al AR T R, X
JE T ELAS TR TR B/ N TR

A 2 AT LA Y, FE 20 ) R i e AR
B 2 B DR, — i T O 2 18 o 3 5 A
I, FREAE TP IS B o [RIH Bl T A e )
11, L0 Y] B 1 & K R BB R A, X 80T T4
HOR BN . X8R — R T T
FE RS RS2 0, B 06 B B A 38 e T i 8
B R T LAY R R WK A R A, R
BN 7O K 18 i s R m, H 4
ZE W RETRA T — A0, Yy
KA DRBEAR B 2 5 B K 30T, LG TR B A5 By
BOFRA 5 — 1A TR —H R 2R TR, X2
T 41 A T80 A A PR R B B, AR 2l
AT LY 7 A SURI R K A5, A LR AR R
NI P 7K o 7 I ) L s TR 45 5 725 R

K Weibull BRECH 1Y) B = Fp 1§07 R



896 B

L
¥

5 # A

L
¥

#H 5 44

AT BT LA, B 3 B M4 TR X
PLA LR, 3 3 MRS S50, h A, —Fh T8
75 3 Weibull pREILA K BEHBAR &, o 2B R
BIRTF 097, oA ki 5 R e b5,
RFETHE 63 % KA T Ta#ERT . 254 o 5
A4S, PRI 25 63 % JK 43 s it Il de i, 4H &
TRIR Z, B2 TR of ik, TR IR, T
TR . RS EBI R /IMR KRR E 23]+
PTG R Z W58, AR
H, SR T AH R B R AR 20 28] e, [ H 2%

T AR . 24 0.3<B8<1 B, Yk T 4 i
A& T T4, 52 R iR s il 24 8>1 B,
Pkl R B IR R R R R
HRTF 1, HUL Y] T4 R A i 2 9 - Tt
(a3 T JE B8 T M. A BUK Y BUR S Dy
FIE B B[] P9 7K 53 37 BORE B, AR 19 A 450K
A3 3R B T A R 5K ke B A
T W 7K A3 4 BB i TR, TR T v, T4
A TR K Bl W /N, B T K

Al iR/

= experiment values
——weibull function simulate
values

@1.00f ®)1.00t

e

92

G

I

9

W
T

moisture ratio
=}
i
S
moisture ratio
=}
Wi
S

= experiment values
——weibull function simulate
values

= experiment values
——weibull function simulate
values

©) 1.00

e

9

5y
T

moisture ratio
o
wn
S

0.25 0.25 - 0.25 +
0t . . . - OB fNrei, & o o i, 0 (O . . . . e ®
0 50 100 150 200 0 50 100 150200250300 350400 0 50 100 150 200
drying time/min drying time/min drying time/min
B3 AR R R Weibull rREIE M2 () BT, (b) Hoas T4, (o) XS G 1%

Fig. 3 Weibull function fitting curves of red jujube slice dried by different methods. (a) Hot-air drying, (b) vacuum drying, (c) hot-air

vacuum combined drying
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Fig. 4 Image of red jujube slices dried in different ways. (a) Hot-air drying, (b) vacuum drying, (c) hot-air vacuum combined drying,

(d) vacuum freeze drying
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Tab. 4 Comparison of dried red jujube slices in different ways
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Tab. 5 Judgment matrix and consistency test results
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Tab. 6 Comprehensive score of red jujube slice quality
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