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Effects of Intracellular Distribution of Sugar and Acid
on Sweetness and Sourness of Peach

JIANG Fengchao, WANG Yuzhu® ,SUN Haoyuan, YANG Li,ZHANG Junhuan

(Institute of Forestry and Pomoloy.Beijing Academy of Agriculture and Forestry Science,Beijing 100093, China)

Abstract: The aim of the present work was to evaluate the distribution and concentrations of sugars and
acids in vacuole, cytoplasm, and free space in peach fruits,and assess their contribution to sweetness and
sourness. Compartmental analysis method was used to calculate the concentration of sugars and acids in
vacuole, cytoplasm and free space,and a survey was performed to evaluate fruit sweetness and sourness of
peach fruits at harvest. The results showed that sugars (sucrose, glucose, fructose and sorbitol) and acids
(malate,citrate, quinate and shikimate) in vacuole, cytoplasm and free space were 27. 3,11. 6 and 9. 0,and
2.09,0.94 and 0. 35 mg * g ' ,respectively,in mature fruits. Sucrose and malate accounting for 80. 6% and
77.0% of total sugars and acids, respectively, were principal accumulation form in ripe peach fruits. The
tonoplast with lower permeability was the most resistant barrier for sugars and acids to release. Sugar and
acid contents in different organelles of the block fruit were 3.0: 1.3 : 1.0 and 6.0 2.7 ¢ 1. 0,respective-
ly,but for the homogenized fruit, the cells were destroyed, so the contents in different organelles were
1.0:1.0: 1.0;Sugar and acid ratios in vacuoles, cytoplasm and free space were 13.9 : 12.4 : 23. 1, re-
spectively,and the corresponding results in the homogenized fruit were 14.0 ¢ 14. 0 * 14. 0, respectively. E-
valuation score of the block fruit (2. 99) was significantly higher than that of the homogenized fruit

(1.98). The differences of sugar and acid contents and sugar-acid ratio in vacuole,cytoplasm and free space
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may be responsible for the decrease of fruit sweetness.

Key words: compartmentation of sugar and acid;fruit sweetness and sourness;peach
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Fig.1 Compartmental analysis method to determine sugar and acid contents in the vacuole, cytoplasm,and

free space and the permeability of tonoplast and plasma membrane in the tissues of peach fruit
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Table 1 Sugar and acid contents in different compartments of peach fruit

WEFR 20 43 % &t WL 2 Jfd 5 24 i [ it

Contents of sugar and acid components Vacuole Cytoplasm Free space
FERE Sucrose/(mg -+ g™ 1) 22.14=%1. 36 8.3240. 46 8.11£0. 54
A e W% B Glucose/(mg « g 1) 1.67+0.37 1.15+0.16 0.35+0.15
Soluble sugar HUBF Fructose/(mg + g 1) 1.77+0.39 1.08+0.15 0.3140.06
1AL EE Sorbitol/(mg « g~ 1) 1.6840.29 1.0740.08 0.21+0.03
R ER Malate/(mg » g 1) 1.734+0.12 0.6540.03 0.224+0.01
Al v T Fi#g Citrate/(mg » g~ 1) 0.35+0.01 0.28+0.01 0.12+0. 01
Soluble acid % 7[R Quinate/(pg+ g 1) 0.95+0. 02 1.2540.03 0.1640.01
FFH R Shikimate/(pg» g H) 9.58+0.42 8.22+0. 22 5.59+0.13
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Table 2 Constant velocity for sugars and acids across the plasma membrane and tonoplast

R 4H 43 Sugar and acid components

WIS Vacuole membrane 40 e i Plasma membrane

HERE Sucrose/(X10 "mgeg ! » min 1)
WM Glucose/(X10 % mg e+ g ! « min~!)
LB Fructose/(X10 *mge g !« min 1)

I LEE Sorbitol/(X10 % mg e+ g !« min~ 1)
R Malate/(X10 % mg e+ g ! « min 1)
¥4 iR Citrate/(X10 % mg+ g ! « min™ 1)
2 TR Quinate/(X10 % pgeg ' e min 1)
ZEHfR Shikimate/ (X107 ° pg+ g ! » min 1)

3.4240.21 33.57+1.13
3.2240. 50 23.33%2.01
4.4320.62 21.00%1. 22
4.5340.13 27.57+1.03
3.9040.09 26.87+1.15
3.3740. 30 25.30240. 92
3.4840. 32 23.4320. 30
2.78+0.11 23.6840. 66
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Table 3 The intracellular distribution of sugars and acids,sugar and acid ratio in vacuole, cytoplasm and

free space,and sweetness and sourness evaluation of peach fruit with the different treatments

b 3 WA ANHLE + A0 BR Vacuole = Cytoplasm : Free space AR UK 15 2
Treatment Sweetness and
: Wi /TR Sugar/acid Bl Sugar fig acid sourness evaluation
JEE 4443 4 Non-uniformly distributed 13.9:12.4:23.1 3.0:1.3:1.0 6.0:2.7:1.0 2.99+0.02
S35 4 Uniform distribution 14.0:14.0: 14.0 1.0:1.0: 1.0 1.0:1.0: 1.0 1.9840. 38
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