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Abstract: Jujube (Ziziphus jujuba Mill.) is a raw material used as both a medicine and food. It has attracted widespread
interest concerning its health functions, storage and processing characteristics. The long-term storage of dried jujube can lead
to severe dehydration, which causes the pulp to harden, the peel to darken, and its commodity value to decrease. Two types
of Xinjiang jujube, Junzao and Huizao, that were stored for approximately 1 or 13 months, were selected as research samples

to investigate the patterns of soaking and water absorption/rehydration and its effect on the processing properties of dried
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jujubes. Moisture content of Junzao and Huizao after 13 months of storage was reduced by approximately 50% compared with

that of Junzao and Huizao after 1 month of storage. The duration of storage also affected fruit shape, pulp texture and composition,

but the dried jujubes subjected to long-term storage retained good processing and utilization value. The water absorption curve

of dried jujube was mostly logarithmic, and water absorption was affected by water temperature and the variety of dried jujube.

Low-field magnetic resonance imaging demonstrated that water mainly infiltrated into the jujube fruit through the pedicle and

surface. When the moisture content of Junzao and Huizao stored for about 13 months was 43.18 g/100 g on a dry mass basis (db)

(T'=40 'C ) and 41.06 g/100 g db (7= 60 C ), respectively, the jujubes underwent a slight softening, which was ideal for pitting

and slicing. When the dry jujube was soaked until the moisture content, on a dry mass basis, was 129 g/100 g, it was fully softened

and moisture was evenly distributed, which was ideal for beating and produced jujube pulp with good particle size and color.

Key words: dried jujube; dry mass basis moisture content; magnetic resonance imaging; water absorption/rehydration; processing
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Table 1 Morphology of dried jujube

RSt &A1)
Bl /A

HE/mm R IRH

Y042 /mm

RAIZI 1~2 57.04+1.72° 38.01+0.58" 1.52+0.09°

BRARJZ2  13~14  51.84+1.64° 37.57+1.91* 1.36+0.23"
KARHZI  1~2  35.9442.17° 24.48+2.89" 1.47+0.15"

KRR HZ2 13~14  32.65+3.08° 23.82+0.64° 1.37+0.11°

E: FFIAR AN EFEATERRFE (P<0.05), FR.

MR 1Al g, WARRMISMERGE B, WA
IR AR L) 58%, IR AR —kuk K, HW
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Table 2 Moisture content of dried jujube

R#t &RRE RHRE M, My,

%5 /g /g A(g/100 g, wb)  /(2/100 g, db)
JZ1 15.95£0.18" 0.83+0.18" 30.16+1.02°  43.18+1.67"
JZ2 11.69+1.81° 0.73+0.11°  14.29+0.86"  16.67+0.45°
HZ1 7.97+1.53° 0.45£0.09° 29.11=1.11°  41.06£1.22°
HZ2 4.91£1.15° 0.40£0.05° 14.46+0.95"  16.90+0.67°
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Fig.1 Water absorption curves of JZ and JZ at different soaking temperatures

E: (a)JZ1; (b)JZ2; (c) HZI ; (d) HZ2.
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Table 3 Water absorption ratio of dried jujube soaked in water at different temperature and time (%)

BE/ITC JZ1,5h JZ2,5h JZ1,12h  JZ2,12h  HZ1,5h  HZ2,5h
4 23.23 28.16 36.63 77.81 37.81 39.42
20 25.39 50.46 57.38 84.51 49.37 47.55
40 31.64 54.35 63.05 99.41 55.20 70.64
60 36.25 84.44 74.03 136.91 60.89 109.04
80 55.71 127.17 90.11 157.49 83.23 129.61
100 59.75 129.07 90.36 176.92 87.16 112.75

x4 TERRBBRAKINETRE

Table 4 Water absorption kinetics equation of dried jujube soakedinwater

A 2smsmgr METAZD My, (2100 @) =a In(y+b  AKIAZ: My, (/100 g)=at +b

% IC Zsa  AZHKDb WHEAKR Afka AL WHERER
4 5321 25.35 0.949 1
20 69.05 2832 0.9673
40 6337  29.94 0.972 6
1Z1
60 6570 3558 0.9727
80 7935  40.20 0.994 6
100 77.03  43.82 0.995 3
"""" 4 7765  -10.60  0.9433
20 75.26 275 0.982 1
40 78.74 5.70 0.984 1
j22 60 8242 2852 0.971 4
80 11233 2346 0.964 4
100 12145 2533 0.983 9
"""" 4 51.08 15.53 0.9522
20 5291 21.76 0.971 8
40 46.69  35.26 0.990 1
HZI1 60 5359 3077 0.991 3
80 79.84 3253 0.960 9
100 85.19  33.71 0.975 8
"""" 4 5376 2392 08584 330 434 09948
20 58.61 -19.27 0.8956 8.85 13.60 0.9915
40 54.66 5.38 0.976 7
HZz2 60 5723 2151 0.986 6
80 90.25 14.43 0.9852
100 92.23 18.85 0.996 1
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Fig.2 LF-MRI Analysis of dry jujube with the same water
content at different temperatures (M,,=129%)
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Table S Influence of water absorption effect of dried jujube on the processing characteristics of cored slice
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Table 6 Beating effect of dried jujube with different water
content (7=20 C)

S A

f;ﬁ {100 g s 5 &%
mik FA 308 40H 60 H
4634  86.36 i‘f’zgﬁﬁ 87.39 73.78 62.58

JZ1  56.43 129.54 iiﬁiéi?;& 88.53 78.11 63.37
63.33 17272 ?%%égj;& 88.84 78.52 71.89
45.46 8335 giﬁiiéﬁg 85.45 70.16 61.22

172 5715 133.36 éi;ig;é%% 91.05 81.81 75.98
64.71 183.37 ?%Zé2§;& 91.94 84.43 80.14
45.09 8212 iéjzz;ii%% 80.62 71.19 60.94

HZ1 55.19 123.18 5%ié2§;& 87.63 77.58 62.05
62.16 164.24 i%iégj;& 88.10 78.05 72.85
45.80 84.50 *Ef;g;ié 86.45 72.56 62.09

HZ2 5748 13520 éﬁi%‘zgﬁﬁé 91.18 78.15 76.08
65.02 185.90 %%iéij;& 91.96 84.52 80.14

)71, JZ2. HZ1 F1HZ2 [T & &K &5 5
N 129.54. 133.36. 123.18 Al 135.20 /100 g i}, #%
ATH, IRAR, SRR, e, i
HARE N A SCERIROERY, B AE R 5 KGN
TAKERRK, SREMRET TR, LS R
FH A8 e il FE SR/ D R I (] o BT RA, SR A 4 AR
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Table 7 Color and color of dry jujube pulp with the same
water content (M,,=129 g/100 g, 7=20 C)

TRt

P L* a* b* AE*

JZ1 33.45+0.23" 6.78+0.15" 16.32+0.67° 37.83+0.17"
J72  32.59+0.52° 5.47+0.20° 18.77+0.19° 38.00+0.25
HZ1 30.18+0.22° 5.58+0.32° 15.51+0.27° 34.39+0.14°

HZ2 28.07+0.21° 4.76+0.30° 19.57+0.89" 34.55+0.21°

L* AEAEA [F) &5 7K 2 (1 [ F -2 o 280N & 34,
JZ2 FTHZ2 (23 L* (655 122 FTHZ2 F 24 BN,
UL A IR E T AL AR R AE—E w7, FE
R, ZREE (P<0.05). JZ2 BRI
JZ1 B a* [EE AT R (P<0.05), HZI1 HIKAN
HZ2 A MFE LR (P<0.05). 122 171 )
b* HA P, ZREE (P<0.05), B IZ2 Al
HZ2 Kt 3, HZ1 A HZ2 G A R 45 53
(P<<0.05), JZ1 F1JZ2 {) AE HER, UiiHH ALK
SRR KPS, HZ1 F1 HZ2 (1) AE {8 % 5 A
2#E (P=0.05).

3 it
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B KBRS (R 2 1A 7 B3R AR K R D> T 4
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W AE. TR 2 13 A F 1 58 AR AR AR 7K 2 3 6 IR
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%, MIZWEE N 40 TR, 9L 13 D H R %
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