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Abstract

In this study, differential scanning calorimetry(DSC) and gas chromatography(GC) were used to find out
the fatty acid composition(%) and melting properties for the lipid of coated chocolate for ice cream.
Five classes of saturated lipids on the market were divided into two groups; lauric fats(coconut oil, palm
kernel oil, palm kernel olein oil) and non-lauric fats(palm oil, cocoa butter). As for their melting prop-
erties, lauric fats®™coconut oil, palm kernel oil, palm kernel olein 0il°™showed narrower temperature
range (for melting) than palm oil of non-lauric fats. The four types of fatty acids of chocolate coated
ice cream(A-1, A-2, B, C), which are on the market produced by 3 domestic confectionary companies,
were analyzed to have lauric acid as their major ingredient. As for the melting properties, the A-1 choc-
olate of Company A and the product of Company C showed low melting peak temperature and low
level of melting enthalpy. In the analysis of the fatty acid composition(%) for 10 classes of chocolate
coated ice cream produced by 5 different foreign confectionary companies, it was found that 5 classes
produced by Company A' and Company B' used cocoa butter-a kind of non lauric fats-as their major
fatty acid and that they were rich in palmitic, linoleic and oleic acid. On the other hand, the major fatty
acids of 5 classes by the other companies (that is, Company C', D', E") were found to be lauric acids,
among which the product of Company E' had lots of oleic and linoleic acid and a little amount of
unsaturated fatty acids. For the melting properties, the products of Company C' and D' showed relatively
lower melting peak temperature and larger melting enthalpy, whereas the products of Company E'
showed relatively smaller melting enthalpy than those of Company A', B' and C'. Compared with the
products of Company A' and B' using cocoa butter as their major fatty acid, the products of Company
C', D' and E' using saturated fatty acids were found to be thinly coated and did not show the shattering

phenomenon.
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Table 1. GC conditions for fatty acid analysis
Instrument Hewlett Packard 5880A
Integrator Hewlett Packard 5880A GC terminal
Detector Frame ionization detector
Column Fused silica capillary coated with SP2340
(30 mm X 0.32 mm i.d., 0.2 wm film thickness) -
Colume temp. 150°C(Smin), programed 4°C/min to 200°C(15min)
Flow rate 0.8mL/min N,(split ratio=1:100)

Injection, Detector temp. 250°C
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Fig. 2. Product properties for melting temperature of
coated chocolate for ice cream.
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Fig. 3. Mouth-feeling for melting profile of ice cream coating chocolate.
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Table 2. Fatty acid composition(%) and melting properties of saturated lipid

Coconut oil Palm kernel oil  Palm kernel olein oil Palm oil Cocoa butter
melting temp. range(°C) 724 16~36 2~24 -12~32 723
melting peak temp.(°C) 21.35 26.81 18.92 18.32
melting enthalpy(J/g) 103.27 97.63 78.16 132.46
Caproic acid(C6) 0.4% - - - -
Caprylic acid(C8) 7.5% 2.3% 2.5% - -
Capric acid(C10) 6.2% 3.5% 4.3% - -
Lauric acid(C12) 49.1% 50.1% 44.0% - -
Myristic acid(C14) 16.4% 16.2% 15.2% 0.5% -
Palmitic acid(C16) 9.3% 8.5% 8.8% 46.0% 28.3%
Stearic acid(C18) 2.5% 1.9% 3.6% 4.5% 32.2%
Oleic acid(C18:1) 7.1% 17.5% 21.6% 393% 352%
Linoleic acid(C18:2) 1.5% - - 9.3% 4.3%
o] opabfob FHF Bk g ¥ &F Tz ueh ok §4e 7L Sk Add =
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Fig. 4. Differential scanning calorimetry of saturated lipid. (I); Coconut oil, (II); Palm kernel oil (IIT); Palm kernel olein oil

(IV); Palm oil (V); Cocoa butter
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Table 3. Fatty acid composition(%) of unsaturated lipid

Table 4. Fatty acid composition(%) and melting properties
of domestic products of chocolate coated ice cream

A-1 A2 B C

melting temp. range(°C)  -3~27 4~28 3~31 -2~23
melting peak: temp.(°C) 972 1872 1772 1277
melting enthalpy(J/g) 37.8 5665 4058 37.87
Caprylic acid(C8) 24% 46% 39% 37%
Capric acid(C10) 31% 48% 40% 52%
Lauric acid(C12) 366% 505% 43.3% 322%
Myristic acid(C14) 116% 173% 182% 13.0%
Palmitic acid(C16) 181% 16.5% 17.8% 15.6%
Stearic acid(C18) 24% 1.0% 107% 3.3%
Oleic acid(C18:1) 257% 53% 22% 14.5%
Linoleic acid(C18:2) - - - 12.3%
T 1
3 a1y g (A2)
H H
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Fig. 5. Melting profile of ice cream coating chocolate of
a domestic products.
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Corn oil Soybean oil Cotton oil Peanut oil Sunflower oil Rape oil
Palmitic acid(C16) 9.5 11.1 24.5 11.9 6.4 8.5
Stearic acid(C18) 3.6 49 2.8 3.8 47 5.1
Oleic acid(C18:1) 328 23.8 224 48.7 37.9 17.8
Linoleic acid(C18:2) 53.6 52.0 50.3 336 51 68.6
- 2.0 . -

Linolenic acid(C18:3) 1.5 8.2
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Table 5. Fatty acid composition(%) and melting properties of foreign products of chocolate coated ice cream

A'l A2 B1 B2 B3 C1 c2 D E'l E2
melting temp. range(°C) 16~32  12~31 18~33 24~33 24~34 6~27 -2~23 4~24 433 327
melting peak temp.(°C) 2879 2797 3000 2937 29.69 2027 19.19 19.2 17.17 1885
melting enthalpy(J/g) 38.1 48.03 40.3 4202 4565 5755 5149 56.3 3358 3085
Caprylic acid(C8) - - - - - 8% 7.4% 88% 3.6% 28%
Capric acid(C10) - - - - - 8.5% 8.0% 91% 27%  2.6%
Lauric acid(C12) - 0.6% - 0.4% 1.0% 401% 372%  361% 33.0% 259%
Myristic acid(C14) 1.0% 1.9% 1.0% 23% 25% 191% 142% 187% 125% 145%
Palmitic acid(C16) 420% 448% 426% 41.1% 429% 13.0% 126% 123% 11.0% 13.0%
Stearic acid(C18) 270% 222% 274% 273% 257% 4.1% 1.8% 39%  97%  62%
Oleic acid(C18:1) 300% 302% 290% 28.71% 279% 60% .  166% 12% 258% 17.8%
Linoleic acid(C18:2) - - - - - 0.6% 18%  3.9% - 14.4%
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