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Changes in fruit texture and anatomical structure of
‘Muscat Hamburg’ grapevines during ripening

JIA Nan, YIN Yonggang, LI Minmin, LIU Changjiang, HAN Bin, SUN Yan,

ZHAO Shengjian, GUO Zijuan™
(Changli Research Institute of Pomology. Hebei Academy of Agricultural and Forestry Sciences, Changli 066600, China)

Abstract The aims of this study were to clarify the change characteristics of fruit texture and anatomical structure and
the relationship between them during the ripening of ‘Muscat Hamburg’ grapevines. The characters of fruit texture and
anatomical structure were analyzed by texture profile analysis (TPA) (including firmness, cohesiveness, springiness,
chewiness) and paraffin section method, respectively. The basic fruit characters were also measured. The results
indicated that during fruit ripening, the thickness of pericarp (epidermis and sub-epidermis) cells decreased, the areas
of pericarp cells increased, flesh cells size parameters (area, vertical diameter, horizontal diameter) also increased in
varying degrees. The greatest changes were in veraison: The texture of the fruit was also changing dramatically, the
fruit firmness and chewiness decreased significantly, the fruit cohesiveness and springiness increased significantly.
Further correlation analysis showed that fruit firmness and chewiness had significant positive correlations with the
thickness of pericarp and significant negative correlations with the area of pericarp cell and morphological parameters
(area, perimeter, vertical diameter, horizontal diameter, aspect) of flesh cells at 0.01 level. Fruit cohesiveness and
springiness were significantly negatively correlated with the thickness of pericarp at 0. 01 level and significantly
positively correlated with morphological parameters of flesh cells. The correlation coefficients between fruit texture and

epidermal cell thickness and the vertical diameter of the flesh cells were higher. In conclusion, this study provided
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references for analyses on the cytological basis of texture changes during grape ripening.

Keywords grapevines; fruit; texture; cell morphology
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S1. S2, S3 and S4 represent young fruit stage, veraison, two weeks before mature stage, and

mature stage, respectively.

Different letters in different periods in the figure mean significant

differences at 0. 05 level; The same below. TSS, soluble solids; TA., titratable acid.
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The changes of berry weight (a), the mass fraction of TSS and TA (b). and

diameter of fruit (¢) of *Muscat Hamburg’ grapevine during fruit ripening
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Fig. 2 The changes of berry firmness (a), cohesiveness (b), springiness (c¢) and

chewiness (d) of ‘Muscat Hamburg’ grapevine during fruit ripening
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Table 1 Changes of pericarp cell morphological parameters of ‘Muscat Hamburg’

grapevine during fruit ripening

BUAERT ) Sampling period

BRI

Morphological index sl 32 s3 sS4
RENBEE R 2~3 2~3 2~3 2~3
Number of epidermal cell layers
B 20 M HE 5 Ak H BUE B BB BB AR
Arrangement of epidermal cell
RPN AR BE / pm 28.33 a 24,42 b 23.27 ¢ 22.94 d
Thickness of epidermal cell
2 B2 20 fifd 1T AR / o 138.80 d 174.82 ¢ 223.99 b 263.09 a
Area of epidermal cell
2 B AN R = R 2 9~10 6~7 6~7 6~7
Number of sub-epidermis cell layers
V. 3% B 4t A HE S A o B BB BB AR
Arrangement of sub-epidermis cell
3R B 20 M JE B / e 173.15 a 142.65 b 139.61 b 140.27 b
Thickness of sub-epidermis cell
W% Bz 20 M A/ pm® 1507.67 d 1 756.50 ¢ 1953.03 b 2160.31 a

Area of sub-epidermis cell

1 S1.S2.S3 Fl S4 43 5 e G M G 0 L BT P TR R AN . BATIR R FE R R R B R E R

(P=0.05); F[A.

Note: S1, S2, S3 and S4 represent young fruit stage, veraison, two weeks before mature stage, and mature stage,

respectively. Different letters in each line mean significant differences at 0. 05 level; The same below.
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Table 2 Changes of flesh cell morphological parameters of ‘Muscat Hamburg’

grapevine during fruit ripening

B &G bR BURERT ) Sampling period
Morphological index S1 S2 S3 S4
S R 40 Jf HE ) By B S B EL ARSI

Arrangement of flesh cell

S 1A 40 1T AR/ e 17 559. 96 d 24 806.53 ¢ 27 135.15 b 29 091.42 a
Area of flesh cell

SR 4 R A/ pm 476.28 d 587.67 ¢ 645.16 b 730.95 a

Perimeter of flesh cell

RAA MR/ pm 154. 09 d 209. 81 ¢ 218.02 b 237.00 a

Vertical diameter of flesh cell

RAMMEER/ pm 134.62 d 143. 60 ¢ 172.42 b 195.27 a

Horizontal diameter flesh cell

WA 4 M S0 B tb 1.15d 1.46 a 1.27 b 1.22 ¢
Aspect of flesh cell

RI3 UBEBE AENATEPRHMERIHAMESAHEXME
Table 3 Correlations between berry cell morphological parameters and texture parameters of

‘Muscat Hamburg’ grapevine during fruit ripening

LA 48R fifi iz B S NEL I P
Morphological index Firmness Cohesiveness Springiness Chewiness
BN B )R 0.947" —0.934" —0.926" 0.864 "

Thickness of epidermal cell

7 B 490 M i AR —0.757" 0.723% 0.879 —0.649"
Area of epidermal cell

p. 2 B A I 0.907 —0.902" —0.814" 0.865"
Thickness of sub-epidermis cell

. % B2 24 ML T AR —0.781" 0.757 0.865" —0.671"
Area of sub-epidermis cell

SR PR 20 Jif v AR —0.921" 0.899™ 0.919™ —0.840™
Area of flesh cell

ERE Y NSRS —0.840™ 0.810" 0. 888" —0.755"

Perimeter of flesh cell

l

KA —0.938" 0.914" 0.896 " —0.881"

Vertical diameter of flesh cell

Ry ot g —0. 643" 0.614" 0.798" —0.524"
Horizontal diameter flesh cell
SR A 20 f A L —0.554" 0.558" 0.224 " —0.657"

Aspect of flesh cell

o Floex A3 ERIRTE 0,05 F1 0. 01 K B EH K,

Note: * and ** stand for significant correlation at 0. 05 and 0. 01 level, respectively.
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