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Introduction

Chocolate contains up to 40% of lipids that are responsible for sensory and rheological properties as well as stability during storage. Fat content of
chocolates depends on its formulation. Main ingredients used in production are cocoa mass, cocoa butter, sugar and emulsifier. Cocoa butter fatty acid
profile mainly depends on growing conditions of cocoa beans. Fatty acids are organised as triacylglycerols which consist most commonly of palmitic,
stearic and oleic acid. In the production of chocolate, a part of cocoa butter can be replaced with cocoa butter alternatives. Also, in production of milk
chocolates, different milk ingredients can be used such as milk powder, condensed milk, whey powder, etc.

The aim of this study was to determine total lipid content and fatty acid composition of different chocolate types.

Samples and methods

Preparation of fatty acid methylesters
(FAME) with methanolic KOH

Chromatographic analysis
- Carrier gas: Ny, flow 1.3 mL/min

- Injector temperature: 250 °C

(split1:10)
- Injection volume: 2 uL.
- Temperature programming

5 dark chocolates (D1-D5)
8 milk chocolates (M1-M8)
with different ingredients:
- cocoa butter equivalents
- milk ingredients

- emulsifiers

Folch method Fatty acid content
- Homogenisation with
chloroform:methanol (2:1) mixture

Percentage of identified

- Filtrati
iltration fattyacid on total fatty
cids (%)

~Washing with NaCl
- Evaporation of lower phase
containing lipids under vacuum - Detector temperature: 300 °C
- Area normalization method for FAME
quantification

Table 1. Average values of identified fatty acids in different chocolate types 39.00
P ™ 38.00
Formulation
sample ca:0 €6:0 €80 | €100 | C140 | C160 | Cl6:1 | C180 |C1&1n9 | C18:3n3 | C20:0 | C22:0 | €222 | C240 £ 3600
€ 3500
D1 Dark chocolate with lecitin 000 | 000 0.00 0.00 009 | 2407 | 017 | 3453 | 2030 | 025 0.94 0.88 130 | 060 2 i
S 341
D2 Dark chocolate with PGPR 000 | 000 0.00 0.00 010 | 2159 | 017 | 3133 | 2582 | 013 0.88 166 391 164 2 3300
S 3200
D3 Dark chocolate with lecitin+PGPR 017 | 000 0.00 0.00 009 | 2422 | 017 | 3480 | 2021 | 022 0.99 074 107 | 050 2 0
2
D4 Dark chocolate with palm oil 011 0.00 0.00 0.00 018 | 2685 | 018 | 3097 | 3157 | 027 0.90 0.62 079 | 031 30.00
29.00
D5 Dark chocolate with coconut oil 009 | 006 084 065 192 | 2230 | 016 | 3069 | 27.05 | 020 0.90 058 123 0.22 2800
M1 Milk chocolate with lecitin 008 | 020 014 035 157 | 2619 | 035 | 3240 | 3004 | 025 0.88 0.47 045 0.17 W Dark chocolate samples 1 Milk chocolate samples
M2 Milk chocolate with PGPR 023 0.19 012 031 143 | 2463 | 031 | 2990 | 2560 | 0.6 0.82 0.92 319 | 066 N — 3
Figure 1. Total lipid content (%) in analysed chocolate samples
M3 Milk chocolate with lecitin+PGPR 007 | 022 014 035 160 | 2603 | 035 | 3166 | 2921 | 023 085 067 08 | 044
M4 Milk chocolate with coconut oil 007 | 030 115 116 395 | 2244 | 031 | 2504 | 2343 | 024 0.70 095 192 0.89
[ Milk chocolate with palm il 0.02 0.27 018 0.44 208 | 2913 | 038 | 2652 | 2092 | 032 073 051 094 | 021 o0
M6 Milk chocolate with whey powder 000 | 021 014 034 154 | 2571 | 035 | 3082 | 2838 | 031 0.86 076 113 0.44 200
Milk chocolate with condensed
M7 | < chocolats with condense 014 | 017 | 014 | 035 | 159 | 2538 | 035 | 2098 | 2808 | 029 | 082 | 103 | 132 | 0.80 600

sweetened milk

I
M8 Milk chocolate with condensed 0.00 0.16 0.12 0.29 1.27 24.74 0.29 3029 | 27.29 035 0.82 113 1.92 091
unsweetened milk

acid content (%)
8

Results "

+» Dark chocolate (D1-D5) contains significantly higher total lipid content (average 37.31 + 0.64%) w =2 :1 :2 :3 . Mls :6 :7 =
compared to milk chocolate (M1-M8) (average 29.99 + 0.57%) as presented in Figure 1. Choclte ampe

+«» The main fatty acids were stearic, palmitic and oleic acids with total average content of 83.62 + Figure 2. Lauric acid content (%) in analysed chocolate samples

5.21% (Table 1).

+» Milk chocolate samples had higher short and medium chain fatty acids (up to C12) than dark
chocolates (Table 1), with exception of dark chocolate with coconut oil (D5).

+»*» Chocolate samples containing coconut oil (D5 and M4) showed significantly higher content of
lauric acid than other analysed chocolate types (Figure 2) while chocolates with palm oil (D4
and M5) contained higher linoleic acid content (Figure 3).
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Linoleic acid content (%)
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This work has been supported by Croatian Science Fundation under the project ,Application of Chocolate sample
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samples
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