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MESURMENTS OF SUGARS IN LEAVES ON APPLE 

TREES 
 

KELC, D., LAKOTA, M. & VINDIS, P. 
 

Abstract: Synthesis of some important sugars (sorbitol, sucrose, glucose and fructose) 

in leaves were followed, in summer and autumn on 12-year old 'Golden Delicious' 

apple trees (Malus domestica Borkh.) grown in the experimental orchard. The 

treatments encompassed fruiting and non-fruiting (picked) trees. Each treatment 

involved four trees. Trees from the picked treatment were defruited at 13th of August. 

Leaves for sugar analysis were sampled five times. For sugar analysis we used high 

pressure liquid chromatography (HPLC). Concentrations were calculated using the 

external standard, comparing standard and sample surfaces. Sugars in leaves were 

slightly, but not significantly increased in non-fruiting trees. Only at the end of the 

season we have a higher content of sugars in the leaves of fruiting trees. Fruits 

represented a power sink, so the absence caused changes in sugar levels in leaves. 

There were only minor differences observed when sugars were compared for fruiting 

and non-fruiting trees.  
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produced sorbitol by the reduction of glucose. It is used as a sweetener for diabetics 

(Petauer, 1993). 

Glucose is a monosaccharide, which is the most represented in fruits, vegetables 

and honey. In the nature is the glucose the most common sugar, directly is produced 

from the photosynthesis. The content of glucose and fructose in the ripe fruits of apple 

trees are different, in most cases, the fructose content does not exceed the levels of 

glucose (Petauer, 1993). 

Fructose is fruit sugar. Together with glucose create disaccharide sucrose. The 

highest level of fructose in plants are in fruits and honey. The content of fructose in the 

fruits grow with the development of fruits. During the slow growth of fruits, fructose 

content is growing more slowly than in the periods of rapid growth of fruits (Wang et 

al., 1995). The authors concluded that the development of water stress increases the 

concentration of fructose. 

Sucrose is a disaccharide, which can easily split in a process of hydrolysis to two 

monosaccharide, glucose and fructose. It is formed from glucose and fructose and 

located in the fruits and vegetable juices. The apple fruits have the largest proportion 

of sucrose among the other sugars. (Petauer, 1993)   
 

3. The determination of sugars by HPLC analysis 

 

High pressure liquid chromatography (HPLC) is a useful method and is more 

efficient than ordinary liquid chromatography. It is especially suitable for the analysis 

of foods. The most interesting are also the analysis of acids, sugars, vitamins and fat. 

It is a technique in analytical chemistry used to separate, identify, and quantify each 

component in a mixture. Each component in the sample interacts slightly differently 

with the adsorbent material, causing different flow rates for the different components 

and leading to the separation of the components as they flow out the column. To 

successfully chromatographic separation is necessary to make a compromise between 

resolution of the individual peaks, the speed of separation and the capacity of the 

column (Doyon et al., 1991). 

Analysis of carbohydrates (glucose, sucrose, fructose, sorbitol) with HPLC 

system TSP (Thermo Separation Products), was carried out by using the column 

AMINEX HPX-87C, using distilled water as the mobile phase, flow rate of 0.6 ml / 

min and the injection volume 20 ml. The operating system was OS / 2 Warp IBM 

(1994). Heating chamber for the column was: Mistral, Spark Holland. We used the 

pump type: P2000, and deaerator: X-ACTTM DEGASER. We used an automatic 

feeder patterns with thermostat AS 1000. The separation was carried out at a 

temperature of 850C. The analysis was conducted 60 min. Detection of sugar held by 

the detector Shodex RI-71 values of individual sugars in apple cultivars were 

determined by comparing the retention times obtained from the sample and standards. 

The concentration of each sample was calculated using the external standard, by 

comparing the obtained sample surfaces and the surfaces of the standards (standards, 

glucose, sorbitol, sucrose, fructose) of known concentration. 
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An HPLC (figure 1) system (left) from left to right: A pumping device generating 

a gradient of two different solvents-a steel-enforced column and a detector for 

measuring the absorbance. And schematic representation of an HPLC unit (right). 

 
 

 
 

Fig. 1. An HPLC system (top) and HPLC unit (bottom) which consist of: (1) Solvent 

reservoirs, (2) Solvent degasser, (3) Gradient valve, (4) Mixing vessel for delivery of 

the mobile phase, (5) High-pressure pump, (6) Switching valve in "inject position", (6') 

Switching valve in "load position", (7) Sample injection loop, (8) Pre-column (guard 

column), (9) Analytical column, (10) Detector (i.e. IR, UV), (11) Data acquisition, (12) 

Waste or fraction collector (Wikipedia, 2016) 

 

4. Material and method 

 

4.1 Material 

Measurements were made on summer and autumn at 12 years old apple trees, cv. 

'Golden Delicious' in the experimental field of the Biotechnical Faculty. Basis for 

vaccination was M9. Trees from the picked treatment were defruited at 13th of August. 

Each treatment involved four trees. 

  

4.2 Method 

Leaves for analysis of sugars was sampled five times. For each sampling we were 

taken ten leaves per tree. The first sampling was conducted on 2th August, 11 days 

before removing the fruits. The following sample was carried out 8, 17, 38 and 50 days 

after removal of the fruits. Leaves were sampled always from annual, mature and well 
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