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Abstract. Chloride (Cl2
-
) plays an essential role in the photosynthesis process. Electric shock 

to the ground is intended to maximize the local potential of the soil through electrical 

stimulation so that all local potentials such as organic matter, microorganisms, and nutrients 

absorbed in soil colloids can be optimized. This study aimed to find out the effect of electric 

shock on the media and Cl2
- 
treatment on the nutritional and bioactive content of lettuce. The 

research was conducted at the greenhouse, consisting of 2 factors analyzed using Factorial 

Random Block Design. The first factor was the electric shock interval consisting of four levels 

(0, 3, 5, and 7 days interval application). The second factor was the concentration level of 

CaCl2   consisting of three levels (0%, 1%, and 2%). All the treatment combinations were 

replicated three times, and each treatment consisted of 3 samples. The observed variables 

included leaf water content, vitamin C content, crude fiber (%) and ash content (%), total 

soluble solids (ºbrix). The results showed that total soluble solids are not affected by electric 

shock and spraying of CaCl2. Electrical shock of 5 days interval and the application of 1% of 

CaCl2 (I2C1) can increase the vitamin C content. Electric shock of 5 days interval and the 

application of 2% CaCl2 fertilizer (I2C2) can increase the leaf water content. Electric shock of  

7 days interval  with the combination of 2% CaCl2 (I3C2) was able to increase the ash content 

and crude fiber of lettuce. 

 

 

 

1.  Introduction 

Lettuce (Lactuca sativa L.) has a high economic value after cabbage, cauliflower, and broccoli. The 

nutritional content in lettuce is fiber, calcium, vitamin C, vitamin A and beta-carotene, which serves as 

an essential antioxidant [1]. It also contains phenol, carotenoids, tocopherol, and glucosinolate.  Those 

are known to have a protective effect on cancer and cardiovascular problems [2, 3].   One of the 

factors that influence the quality of the lettuce is an element of chloride (Cl2). 

Calcium (Ca) is an essential macronutrient for plant growth, and it performs some functions within 

the plant cell according to its concentration and location. Ca is observed in the cell wall as a structural 

component, in the cytosol as a secondary messenger and the vacuole as a counterion [4-6].  Ca plays a 

role in photosynthesis, increased cell volume and division, cytoplasmic movements, cytoskeletal 

functions and plasma membrane stabilization [4].  

Soil electric shock is meant to maximize local soil potential by way of balancing of positive and 

negative charges in the soil. It plays an essential function in the process of nutrients absorption in the 

soil. The electric shock ought to be carried out in wetlands. Through these techniques, It is predicted 
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that all the local soil potential such as organic materials, microorganisms, and nutrients are absorbed 

into the soil colloids can be optimized. It will provide an advantageous impact on crop production [7].   

This study aimed to determine the extent of electrical shock to the media and giving Cl2 effect on the 

content of nutrients and bioactive plant lettuce. 

 

2.  Materials and Methods 

The study was conducted in the greenhouse of Agriculture Faculty, University of Islam Malang, East 

Java, Indonesia. The study consisted of two factors analyzed using a factorial randomized design 

group. The first factor is the interval electric shock (I) consisting of a control (media without being 

given electric shock), the media electric shock treatment (every 3, 5 and 7 days since the planting 

time). The second factor was the level of concentration of CaCl2 (C) consists of 0%, 1%, and 2%. All 

the combination treatment was repeated three times, and each treatment contained 3 sample. The 

lettuces were planted in 5 kg polybags size.  Electric shock treatment and CaCl2 foliar application was 

began at 14
th 

days after planting and continued until the time of harvesting (50 days after planting).  

The quality variables measured in this study were leaf water content (%), vitamin C (titration), 

crude fiber (%) using the method of extraction, ash content (%) and total dissolved solids (
o
Brix).  

Leaf water content was observed using gravimetry methods [8]. The following steps conducted 

vitamin C analysis [9]: 5 g of fresh sample was added with distilled water in 50 ml flask. The mixture 

was homogenised and filtered using filter paper. The sample filtrate was added with 0.4 ml of a 1% 

soluble starch solution, titrated with 0.01 N iodine. The color change of the solution into blue tinge 

marked as the titration endpoint 1 ml of 0.01 N iodine is equal to 0.88 mg ascorbic acid.  Total 

dissolved solids were measured by a refractometer (
o
brix). Ash content and crude fiber were 

determined using AOAC method [8].  The crude fiber was measured by hydrolysing the samples using 

an acid solution continued by a base solution.  

The data were analysed using ANOVA with a 5% significance level of 5%.  The variables with 

significant impact will be analysed using Duncan Multiple at 5% level to see the difference among the 

treatments. 

 

3. Results and Discussion 

The results showed that there is a significant interaction between treatment spraying CaCl2 and electric 

shock to the content of the leaves water content, crude fiber, ash and vitamin C. Total dissolved solids 

were not affected by electric shock and CaCl2 foliar treatment.   

Figure 1 shows that the electric shock treatment with intervals of 3 days and the application of Cl2
-
 

2% (I1C2) produces leaves with the highest water content. Lettuce plants that are electrically shocked 

at seven days intervals and Cl2
-
 2% (I1C2) has a high fiber and high ash. It shows that the higher the 

concentration of calcium given to plant lettuce, the more the bond between the calcium with pectin 

compounds that occur so that the rate of infiltration of oxygen would be inhibited. Therefore, I1C2 is 

the best treatment to maintain water levels in lettuce leaves. 

The higher transpiration from the leaves or fruit causes on leaves, or fruit freshness will decrease. 

The presence of calcium in the leaves or fruit flesh can inhibit respiration and transpiration because the 

bond between the calcium with pectin compounds present in the cell wall. The higher levels of 

calcium in the leaves or fruit flesh, the closer the bond is formed. This condition will decrease the rate 

of oxygen uptake and CO2 release. Low oxygen will decrease the rate of respiration and transpiration 

so that it can reduce the water loss of the leaves. 

The ash content indicates the total mineral of plants. Electric shocks every 7 days with the addition 

of CaCl2 2% (I3C2) can increase levels of ash and crude fiber of leaves lettuce. The ash content 

correlated with the crude fiber content. The higher CaCl2 given, the higher ash and crude fiber on a 

lettuce leaf. It means that there were more minerals contained in the plants. The ash content related to 

the efficiency of water used in the passive transport of minerals, accumulation during growth, and 

transpiration network. The higher the rate of transpiration, the higher the level of mineral transport so 

that the ash content of plants will increase [10].   
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Note:  Media without being given electric shock (I0), the media electric shock treatment  

every three (I1), five (I2) and seven (I3) days since the planting time. 
Concentration of CaCl2 (C) consists of 0% (C0), 1% (C1), and 2% (C2). 

 

Figure 1. Effect of  Electric Shock (I) and Foliar Spray  of  Cl2
–
(C) on  water content (A),   crude 

fiber (B) and   ash (C).  
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The analysis of Vitamin C content in the lettuce, it is known that electric shock treatment of  5 days 

interval and 1 % CaCl2 foliar application were able to increase the content of vitamin C (Figure 2).  It 

was significantly different from the other treatments. The electric shock of five days interval can 

improve the soil mobility so that the nutrient element becomes more available to plants. According to 

[11] the availability of CaCl2 can form crosslinks between Ca
2+

 with pectic acid and polysaccharides 

other thereby limiting the activity of enzymes such as polygalacturonase softening and respiration. It 

can decrease the rate of respiration and minimize degradation of ascorbic acid. Calcium helps to 

maintain the firmness of the fruit, increasing the content of vitamin C, as well as preventing decay and 

browning in apples [12].   

 

 

Note:  Media without being given electric shock (I0), the media electric shock treatment  every 

three (I1), five (I2) and seven (I3) days since the planting time. 

Concentration of CaCl2 (C) consists of 0% (C0), 1% (C1), and 2% (C2). 
 

Figure 2. Effect of  electric shock (I) and foliar spray of  Cl2
– 
(C) on vitamin C. 

 

Application of CaCl2 on lettuce leaves will increase the calcium content that can change the pectin 

that serves as microfibril cellulose cell walls into Ca-pectic through esterification reaction. Calcium 

(Ca
2+

) has been extensively reviewed as both an essential element and its potential role in maintaining 

the postharvest quality of fruit and vegetable crops.  Pre- and postharvest application of calcium may 

delay senescence in fruits with no detrimental effect on consumer acceptance [1]. Application of 

calcium chloride improved characteristics like Fruit Firmness, Peroxidase activity and ascorbic acid 

content (Vitamin C). The post-harvest calcium chloride treatment prevented weight losses percentages 

and fruit decay percentage during cold storage at 1°C for 60 days. 

Components of solids and liquids in the soil consists of  cation (+) and anion (-) elements and  

compounds, which at the time of electricity flow from point + to the point - through a liquid medium,  

will emerge the magnetic field that affects the mobility of ions/colloids as   nutrient source for plant 

growth [13].   Thus,  the electric shock in the media will provide the availability of plant nutrients 

more efficiently. 

 

4. Conclusion 

The combination of electric shock and CaCl2   on vitamin C content, leaf water content, crude fiber 

content and ash gave significant influences. Total soluble solids are not affected by electric shock and 

spraying of CaCl2. Electrical shock of 5 days interval and the application of 1% of CaCl2 (I2C1)   can 

increase the vitamin C content. Electric shock of 5 days interval and the application of 2% of CaCl2 

(I2C2) can increase the leaf water level. Electric shock of 7 days interval with the combination of 2% 

CaCl2 (I3C2) was able to increase the ash content and crude fiber of lettuce. 
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