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Sugars accumulation and quality in the fruits of sweet cherry during rip-
ening

WANG Baogang, LI Wensheng, HOU Yuru, CHANG Hong, ZHOU Jiahua, SHI Lei, ZHANG Kaichun
(Institute of Forestry and Pomology, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100093, China)

Abstract: [Objective] Fruit quality is the most important character for the consumers, which mainly in-
cludes size, color, firmness, contents of sugar and acid as well as antioxidant substances. Many studies of
sweet cherry have focused on changes of qualities, anthocyanidin and sugar content during fruit develop-
ment. However, very few study on correlation between sugars accumulation and qualities development of
sweet cherry fruit during ripening has been made so far. The objective of the study was to clarify the corre-
lation between the sugars accumulation and quality development of sweet cherry during fruit ripening.
[ Methods ] The changes of sugars and qualities (firmness, pulling force of peduncle, titratable acidity, total
phenolic and ascorbic acid) of sweet cherry (Prunus avium L. ‘Rainer’, ‘Van’) were studied during the
course of ripening. Uniform fruits of sweet cherry were taken as experimental sample from the hardcore pe-
riod. Samplings were made on May 20(ripening period 1), May 23(ripening period 2), May 26 (ripening pe-
riod 3), May 29 (ripening period 4), May 31 (ripening period 5) and June 8 (ripening period 6) 2016 respec-
tively. The fruit soluble sugars and quality indicators were determined immediately after fruit harvest. The
correlation of fruit firmness, soluble solids, titratable acidity, ascorbic acid, total phenolic, glucose, fruc-
tose, sorbitol and pulling force of peduncle were analyzed by SPSS 17.0. [Results ] With the growth and de-
velopment, fruit color changed from green to yellow, pink, and red gradually. Glucose, fructose and sorbitol
were the major soluble sugar components of sweet cherry, and the glucose, fructose, sorbitol, soluble solids,

sugar/SSC statistically increased during fruit ripening. Glucose content was the highest, followed by fruc-
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tose, and sorbitol. Sucrose was not checked out in sweet cherry. The three soluble sugar contents of ‘Rain-
er’ and ‘Van’ accumulated quickly at ripening period 3 and 5 respectively. The glucose, fructose and sor-
bitol contents of ‘Rainer’ and ‘Van’ at harvest were 2.8, 3.6 and 6.7 times, and 1.9, 5.0 and 5.0 times as
much as those at early growth periods respectively. The sugar/SSC of ‘Rainer’ and ‘Van’ were 90.3% and
97.6%, which were 1.8 times and 1.3 times as much as those at early growth period. The firmness and pull-
ing force of peduncle decreased during fruit ripening, and total phenolic content decreased quickly at rip-
ening period 3, and then decreased. The titratable acidity, ascorbic acid content and SSC/acid ratio showed
the general upward trend, and titratable acidity and SSC/acid ratio of ‘Rainer’ decreased after ripening pe-
riod 2. However, the titratable acidity of ‘Rainer’ and the ascorbic acid of ‘Van’ decreased at the fully
ripe stage. There were significant correlations between glucose, fructose, sorbitol, soluble solids, firmness
and pulling force of peduncle. [ Conclusion]The major soluble sugar components of sweet cherry were glu-
cose, fructose and sorbitol. The sugar content increased during the course of ripening, and the ripening pe-
riod 3 and 5 were the critical periods for sugars accumulation of ‘Rainer’ and ‘Van’ respectively. The

firmness, pulling force of peduncle and total phenolic content decresed, during the course of ripening. The

changes of other quality indicators of the two cultivars were different during the course of ripening.

Key words: Sweet cherry; Ripening; Quality; Soluble sugars
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Fig. 1 Changes of appearance of sweet cherry during the process of ripening
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Table 1 Changes of sugar content of ‘Rainer’

during the process of ripening

EiE 7 AL B 2 B3 A 4 B 5 6
Index Ripening period 1 Ripening period 2 Ripening period 3 Ripening period 4 Ripening period 5 Ripening period 6
o (REETERIEY) 9.50 a 1020 a 14.90 b 15.80 b 18.70 ¢ 19.10 ¢
Soluble solids content/%
o (FI%HE) 27.15a 36.90 b 52.79 ¢ 58.22 cd 63.79.d 77.10 e
Glucose content/(mg-g™)
w CRAE) 17.12 a 25.90 b 45.98 ¢ 46.40 ¢ 5247 ¢ 61.83d
Fructose content/(mg+ ™)
PIGIES Y 7.03 a 8.75a 23.59b 2295h 32.05¢ 47.45d
Sorbitol content/(mg+g™)
Ml LA 54.00 a 70.10 b 82.10 ¢ 80.70 ¢ 79.30 ¢ 97.60 d
Sugar/SSC/%
[ 2 L 19.20 b 1420 a 20.80 be 22.00 ¢ 25.20d 30.10 e
SSC/acid ratio

AN FRRRZE R E (P<0.05), T,

Note: Different small letters mean significant differences (P < 0.05). The same below.
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Table 2 Changes of sugar content of ‘Van’ during the process of ripening
SN AL 1 A2 A 3 A 4 B 5 A 6
Index Ripening period 1~ Ripening period 2 Ripening period 3~ Ripening period 4  Ripening period 5 Ripening period 6
o (AEPEREIEY)) 1140 a 12.10 a 14.70 b 1530b 17.80 ¢ 18.90 d
Soluble solids content/%
o (FI%HE) 40.50 a 44.65 ab 49.37 he 5539 ¢ 65.52d 75.07 e
Glucose content/(mg-g™")
wCRAE) 32.23a 37.71 ab 39.99 bhe 45.54 ¢ 52.274d 61.45¢
Fructose content/(mg- ™)
(1154 6.82 a 8.00 a 15.61h 20.71 ¢ 31.56d 34.23d
Sorbitol content/(mg-g™')
] 3] 69.80 a 74.70 ab 71.40 ab 79.50 be 83.90 cd 90.30d
Sugar/SSC/%
EifizgEa 14.90 a 16.00 b 16.50 ¢ 16.30 ¢ 16.00 b 16.90 d
SSC/acid ratio
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Fig. 2 Changes of qualities of sweet cherry during the process of ripening
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Table 3 Correlation analysis between quality parameters of ‘Rainer’

T AEPERDEY) AT e R LR IR KB HEM AU LA
Firmness Soluble solids  Titratable acidity Ascorbic acid Total phenolic Glucose  Fructose Sorbitol

A EIEY Soluble solids -0.985"

ALY E BR Titratable acidity -0.478 0.468

BLIRIMER Ascorbic acid -0.760 0.665 0.636

S Total phenolic 0.876" -0.921" -0.631 -0.503

T Glucose -0.982" 0.972" 0.465 0.684 -0.902"

Fb¥ Fructose -0.974" 0.977" 0.516 0.653 -0.946" 0.991"

1ALEE Sorbitol -0.963" 0.943" 0.277 0.639 -0.818 0971  0.954"

A S Pulling force of peduncle 0.952" -0.949" -0.416 -0.715 0.807 -0.943" -0.909" -0.902"

e I IR AE 0.05 F1 0.01 K | M 3% 4[4,

Note: * and ** indicate significance at 0.05 and 0.01 respectively; the same as in Table 4.
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Table 4 Correlation analysis between quality parameters of ‘Van’

T AAPERDEY) T e R RN ST A CREE AL
Firmness Soluble solids  Titratable acidity =~ Ascorbic acid Total phenolics  Glucose Fructose Sorbitol
AR T Soluble solids -0.990"
ALk 7€ R Titratable acidity -0.981" 0.969"
PURIILAR Ascorbic acid -0.316 0.262 0.205
S\ Total phenolic 0.702 -0.732 -0.788 -0.059
H%HE Glucose -0.977" 0.978" 0.938" 0.223 -0.597
M Fructose -0.969" 0.966" 0.921" 0.257 -0.570 0.997"
11154 Sorbitol -0.993" 0.992" 0.979” 0.232 -0.693 0.982"  0.967"
SARHL ST Pulling force of peduncle  0.952" -0.912° -0.976" -0.232 0.718 -0.903" -0.895" -0.936"
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