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Anatomical observation on the differences in the fruit texture between

Huizao and Dongzao jujube and related enzyme activities
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('College of Forestry and Landscape Architecture, Xinjiang Agricultural University, Urumqi, Urumgqi 830000, Xinjiang, China, *Horticul-
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Abstract: [Objective] In this study, the microstructure of fruit pulp cells of two jujube (Zizyphus juju-
ba Mill.) varieties with obvious differences in fruit texture was observed, the water content, hardness
and activity of cell-wall-related metabolic enzymes were measured, and correlation analysis was carried
out to explore the key factors affecting the formation of the two types of textures. [Methods] The mois-
ture content, hardness, pulp cell morphology, cell wall components and metabolic enzyme activities of
dried jujube Z. jujuba ‘Huizao’ and fresh jujube Z. jujuba ‘Dongzao’ were used as test materials after
31 days (S1), 63 days (S2), 78 days (S3), 98 days (S4) and 108 days (S5) after flowering. [Results] (1)
As the fruit developed, the water content of both Huizao and Dongzao showed a trend of first increasing
and then decreasing, hardness showed a trend of decreasing, and Huizao’ s hardness was persistently
higher than that of Dongzao. (2) The pulp cell changes of two varieties were presented first rapid in-
crease and then slow increase trend, but Dongzao’ s pulp parenchyma cell area was significantly larger

than that of Huizao’s. (3) Fruit pulp cell ultrastructural observation showed that at the S5 period, the
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pectin layer of fruit pulp cell wall of the two varieties was obviously degraded, but the degradation of
pectin layer and inclusions in Dongzao was slower compared to Huizao. (4) The total pectin and cellu-
lose content of the two varieties as a whole showed a trend of gradual decrease, and Dongzao was al-
ways lower than the Huizao. (5) Fruit hardness was significantly and positively correlated with total
pectin and cellulose content, and highly significantly and negatively correlated with 5-Gal, a-Af and PL
enzyme activities, and the correlation between PG enzyme and Dongzao s fruit hardness and water con-
tent was highly significant, but the correlation with Huizao was not significant. [Conclusion] The dif-
ference in texture quality between Huizao and Dongzao was related not only to the differences in total
pectin and cellulose content of cell wall fractions and the microstructure of pulp cells, but also to the
cell wall metabolism-related enzymes f-Gal, a-Af and PL enzymes. Moreover, the PG enzyme played a
key role in the Dongzao texture changes.
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Fig. 1 The moisture content and hardness of the two varieties changed dynamically during the growth and development
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Fig.2 The morphological parameters of pulp cells changed dynamically during the growth and development of the two

varieties
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Fig. 3 Microstructure of pulp cells during the growth and development of two varieties



9 1

Jo 22 5 45« AL A ARSI M 2 S5 R ) 2 5% RO SR PRI A

1815

W 22307 . S2 I TR AR A BE AR HE 1 K T s

A0 B HEB AR AT BR , L2 S3 IS R A B R 2

ANFRFEAR , 58 BEREHT , 10 S 00005 , HEZURA T

23 EEKLEIEPMAEEEMSEINTL
i AN A T SR PR) 240 S AR 4 A UL 5 R T

4) 2 WY, ST IR ST 5 A 440 i BE 25 4 B, b 2 A

WA BEAS 5 DX AT 5 S2 I J IS B8 UL 5% 24K 78 1) m Al

B2 VAR AT L 3 ) A BE 5 S3 S A e
BE 25K FF AR B o I 2 AR , 3 e 380 440 it s B —
WE—BH (5> 2454 . 5 S4 I 3, 241 it B B 5 ba ik, 4
BT BE 73 5, 401 0 2502 08 VA AR, 5 1Pk [ B SR S i
AbTARAE . 7E S5 B, I AR 4 R 5L A 41 B BE | h
2 CL4 B B PR, A AR R I Z L B R
fRAE S, S4B HAM BE WL 22 5] o

S4

HI~H5. JK& S1~85;D1~D5. 4 S1~85; CW. BBk s ML. Tz CC. AL &4
H1-H5. Z. jujuba ‘Huizao’ S1-S5; D1-D5. Z. jujuba ‘Dongzao’ S1-S5; CW. Cell wall; ML. Middle lamella; CC. Cell inclusion.

& 4

A M RSLEE KA B U R RAMIE R M

Fig. 4 Ultramicroscopic structure of pulp cells during the growth and development of two varieties
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the correlation analysis of the fruit of Z. jujuba ‘Huizao’, and the upper right corner shows Z. jujuba ‘Dongzao’.
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