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Abstract: In this paper, we made a comparative evaluation from the point of view of the
nutritional value for eight assortments of chocolate bars. The content of fats, saturated fatty
acids, carbohydrates, fibers and proteins was analyzed. These parameters differ greatly
from one assortment to another, some assortments recording high values of sugars and
saturated fatty acids. In the laboratory, we analyzed the mineral content using the XRF (X-
ray fluorescence) technique. The experimental results show that these chocolate bars are a
very good source of minerals such as K, Ca, Fe, Mn, Zn and Cu and the consumption of
such a bar contributes to ensuring the daily requirement of these elements.
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INTRODUCTION

Chocolate is a food source noted for its flavonoid content. Cocoa has the highest
flavanol content of all foods and contributes to greater dietary intake of flavonoids than
fruits, tea, and vegetables [4,5,6,13,14,15]. Based on flavonoid and mineral content, the
consume of dark chocolate with low sugar and higher cocoa content are recommended in
terms of supporting bones health [8,9,12].

Supported by epidemiological evidence chocolate, who contains flavanol, is
considered as a possible modulator of cardiovascular risk. An increasing number of clinical
studies suggest a protective effect of this product against atherogenesis [2].

Chocolate bars are snacks that can contain a wide variety of ingredients. The most
frequently encountered are: sugar, glucose syrup, fructose, stevia, artificial sweeteners,
hydrogenated vegetable fat, low-fat cocoa powder, carrageenan, milk, emulsifiers,
stabilizers, acidifiers, flavors, etc.

The most commonly used commercial artificial sweeteners are sugar alcohols such
as xylitol and maltitol. There is numerous studies on the positive and negative effects of
these polyols on human health [3] and the excessive consumption of these artificial
sweeteners is associated with a variety of digestive disorders [7].

Some studies show that concentrations of K, Mg, Cu, Mn and Zn in chocolate bars
increase with the cocoa content, while an opposite effect was observed for Ca [10].

In this paper, we made a comparative evaluation from the point of view of the
nutritional value, for eight assortments of chocolate bars, available on Romanian market.

MATERIALS AND METHODS
Types of sample of chocolate bars are:
e Chocolate bar with added sugar, with 15.5% cocoa (type 1),
e Chocolate bar with maltitol sweetener, with 9.5% cocoa (type 2),
e Chocolate bar with maltitol sweetener with 24% cocoa (type 3),
e Chocolate bar with erythritol sweetener, with 40% cocoa (type 4),
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Chocolate bar with fructose, with 45% cocoa (type 5),

Chocolate bar with glucose and fructose syrup, with 28% cocoa (type 6),
Chocolate bar with added sugar, with 22% cocoa content (type 7),
Chocolate bar with stevia, with 60% cocoa (type 8).

Figure 1. Chocolate bar assortments samples

The analysis of the mineral content of chocolate bar assortments was made using X-ray
fluorescence analyzer device (X-MET8000). We expressed the results in ppm (mg/kg dry
weight).

RESEARCH RESULTS
In table 1 are presented the nutritional parameters of the chocolate bars assortments.

Table 1.
The nutritional parameters of the chocolate bars assortments
Types Cocoa Energetic Fats Saturated Carbohydrates Proteins Fiber
of % value 0/100g | fatty acids 9/100g 0/100g 9/100g
sample Kcal/100g 9/100g
1 15.5 440 18.0 7.5 67.0 2,1 3.6
2 9.5 476.4 32.3 194 49.7 9.6 3.6
3 24.0 464.3 33.9 20.5 45.8 5.9 9.4
4 40.0 286 24.0 14.0 33.0 4.7 -
5 45.0 613 45.6 28.0 43.0 6.7 2.0
6 28.0 479 23.0 14.0 64.0 3.3 -
7 22.0 473 23.0 14.0 61.0 3.1 -
8 60.0 424.9 38.2 22.7 30.5 6.0 194

From the graph below, we notice that in most samples, a high carbohydrate content
is associated with a low cocoa content.
Among the minerals identified by the FRX method:
- potassium recorded values between 14239 ppm (type 6) and 33433 ppm (type 1)
- calcium recorded values between 2737 ppm (type 3) and 11301 ppm (type 2)
- iron recorded values between 438 ppm (type 2) and 1550 ppm (type 8).

Regarding the content of Mn, Zn, Cu and Ni, it differs from one assortment to
another, assortment 1 recorded the highest values and assortment 6 the lowest values of
these parameters.

The results obtained in the analysis of chocolate bar samples are comparable to
those found in the literature [2,10,12].



LUCRARI STIINTIFICE, SERIA I, VOL.XXV(L)

80
70
60

g: 5 M Saturated fatty acids
S 40
S M Carbohydrates

30

5 m Cocoa

1

0
1 2 3 4 5 6 7 8

Figure 1. The corelations between nutritional parameters of chocolate bar types
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Figure 2. The K, Ca and Fe contents (mg/kg dry weight) in chocolate bar types
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Figure 3. The Mn, Zn, Cu and Ni contents (mg/kg dry weight) in chocolate bar types
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CONCLUSIONS
We find the presence of a very large number of additives in chocolate bar samples,
and the consumption of large quantities of these products can pose health risks.
All varieties of chocolate bars have a high content of K, Ca and Fe, being able to be
consumed in order to ensure the daily requirement of these minerals, but the high caloric
content of these products imposes caution in uncontrolled consumption.
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