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Table 1. Acid insoluble ash of white chocolate (%6)

Sample  Type and amount of emulsifier Day 0 Day 90
1 lecithin 0.4 0.073 £0.003® 0.081 + 0.003®
2 Lecithin 0.5 0.067 +0.002®  0.072 +0.001%®
3 lecithin 0.7 0.053 +0.002*  0.051 + 0.001°
4 YN 0.4 0.022 +0.004*  0.020 + 0.001°
5 YN 0.5 0.035+0.004*°  0.033 +0.001°
6 YN 0.7 0.045+0.229°  0.042 + 0.002°
7 0.25 lecithin & 0.25 YN 0.037 £0.002*  0.039 + 0.001°

Different letters within a column indicate significant different (P <0.05)
ol calises (glajloss oy (P<+/+0) o gme BB )L gt o jd Ciglate By >

b OIS dgpm] (gl 5a0 =Y Jgun
Table 2. Acidity of white chocolate

Sample  Type and amount of emulsifier Day 0 Day 90
1 lecithin 0.4 1.365+0.003%  1.358 +0.003“
2 Lecithin 0.5 1.330 £0.002%  1.329 +0.003%
3 lecithin 0.7 1.888 +0.060° 1.887 +0.059%
4 YN 0.4 1.362 +0.003%  1.369 +0.004
5 YN 0.5 1.488 +£0.003°  1.498 + 0.003°
6 YN 0.7 1.151 +0.060%  1.229 +0.004°
7 0.25 lecithin & 0.25 YN 1.300+0.062°%  1.298 + 0.060°

Different letters within a column indicate significant different (P <0.05)
ol Calises (gljloss oy (P<+/+0) o gme W] KL gt o jd Cglate By y>
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Table 3. lodine value of white chocolate
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Y

Sample Type and amount of emulsifier Day 0 Day 90
1 lecithin 0.4 42.13+0.01" 42.12 +0.016"
2 Lecithin* 0.5 39.9 +0.005" 39.93+0.019°¢
3 lecithin 0.7 415 +0.007°¢ 42.52 +0.004 9
4 YN 0.4 4091+0.0157 4091 +0.025"
5 YNO0.5 39.84+0.004%  39.84+0.009?
6 YN 0.7 40.63+0.02° 40.64 +0.035°
7 0.25 lecithin & 0.25 YN 4053+0.005¢ 4053 +0.011¢

Different letters within a column indicate significant different (P <0.05)
ol calises (glojloss (po (P<+/+0) o gme BB )L gt o jd Cglate By

(MEQ/Kg )b SIS (a1 p50m] 3£y ST 33 (ot ST —€ Jgu>
Table 4. Peroxide value of white chocolate (m Eq / kg)

Sample Type and amount of emulsifier Day 0 Day 90
1 lecithin 0.4 1.088 +0.003°  1.126 +0.003%"
2 Lecithin* 0.5 1.144 £0.0059  1.132 +0.003 *®
3 lecithin 0.7 1.145 + 0.004" 1.141 +0.003 9"
4 YN 0.4 1.047 £0.021%  1.122 +0.003 %
5 YN 0.5 1.094 + 0.004° 1.144 +0.004 9"
6 YN 0.7 1.107 £0.004¢  1.128 +0.003 %f
7 0.25 lecithin & 0.25 YN 1.117 +£0.003%  1.137 +0.004 ™"

Different letters within a column indicate significant different (P <0.05)
ol Calises (gljloss oy (P<+/+0) o gme W] KL gt o jd Cglate By y>
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Table 5. Fat content of white chocolate (%0)

Sample  Type and amount of emulsifier Day 0 Day 90
1 lecithin 0.4 44.07£0.035 ¢ 43.99+0.081%"
2 Lecithin* 0.5 4421+0.015%  44.18+0.025¢
3 lecithin 0.7 4450 +0.02%"  44.46 £0.025°
4 YN 0.4 44,01 +0.031%®  44.05+0.01™
5 YN 0.5 4419+0019  44.21+0.012¢
6 YN 0.7 4453+0.02"  4451+0.021°
7 0.25 lecithin & 0.25 YN 4422 +0.036°  44.22+0.025¢

Different letters within a column indicate significant different (P <0.05)
el s glajles s (P<0/00) I3 e Ml SOLES O gt a5 Sogline oy >

s CMSS 8000 JiSulid' 0 Lo S 5 = T Jgoa
Table 6. Fatty acid composition of white chocolate

Fatty acid composition

(%)

Palmitic acid
Palmitoleic
Stearic acid
Oleic acid
Linoleic acid
Arachidic acid
Others

26.0
0.3
34.5
34.5
3.2
1.0
0.5

Sum of saturated Fatty acids

Sum of monounsaturated Fatty acids
Sum of polyunsaturated Fatty acids

61.5
34.8
3.2
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Table 8. Oxidative stability of oil extracted from white

chocolate

Oxidative
Selected Samples stability at 110
C(h)

Cocoa butter (control) 57.46
Cocoa butter + 0.5% lecithin (Sample No. 2) 30.37
Cocoa butter + 0.5% YN (Sample No. 5) 59.53

! Induction period
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Figure 1. Changes in the white chocolate texture
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Figure 2. Deformation in the texture hardness of white chocolate
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Table 8. Results of colorimetric determination
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Type and Color factor Color factor Color factor
Sample amount of Num  Period # # . Color factor
e a b L AE
emulsifier
1 0.4 lecithin 1 Day0  0.07+0.01° 387.86+817% 92.37+0.128° 20.22+0.23¢
: 1 Day90 0.07+0.01% 390.75+7.87% 92.40+0.134° 20.28+0.225¢
) 0.5 lecithin® 2 Day 0 0.02+0.01% 585.8+239" 8549+0.021% 26.77+0.047"
' 2 Day90 0.02+0.01° 586.45+2.237 8549+0.031° 26.78+0.04"
3 0.7 lecithin 3 Day 0 0.02+0.01% 384.29+237% 92.93+0.111° 20.01+0.085°¢
: 3 Day90 0.02+0.01% 38455+219% 92.91+0.103° 20.02+0.076°¢
4 0.4 YN 4 Day 0 3.78+0.19% 363.92+1.17° 98.14+0.156° 19.22+0.021°
: 4 Day90 3.77+0.17% 363.92+08° 98.14+0.168° 19.22+0.023°
5 05 YN 5 Day 0 1.16+0.14°  3734+3.38° 9594+0.015% 19.38 +0.093°
: 5 Day90 1.14+0.08° 37352+258° 9596+0.01¢ 19.38+0.067°
6 0.7 YN 6 Day 0 1.67+0.03° 280.34+0.7% 98.07+0.095° 16.83+0.015%
: 6 Day90 1.66+0.06° 280.12+0.2% 98.08+0.072° 16.83 +0.006°
. 0.25 lecithin 7 Day 0 1.05+0.05° 401.34+3.03° 9251+0.046° 20.54+0.069°¢
& 0.25 YN 7 Day90 1.02+0.06° 401.07+3.64° 92.49+0.042° 2054 +0.081°
100 -

95
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90 - : :
85 = m dayo
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Figure 3. L * brightness colorimetric index in white chocolate
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Figure 4. b * colorimetric index in white chocolate
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Table 9. Statistical analysis of sensory evaluation in white chocolate treatments

Sample  Type and amount of emulsifier Color Texture Taste
1 lecithin 0.4 338+£060% 338+145° 2.88+0.84°
2 Lecithin* 0.5 263+138% 250+156% 2.25+0.99°
3 lecithin 0.7 3.00+£1.34° 263+1.24° 2.25+0.79°
4 YNO4 450+0.65° 3.88+138° 4.13+0.60°
5 YNO.5 425+087™ 338+119% 3.00+0.65°
6 YNO.7 413+060™ 313+159% 2.63+1.38°
7 0.25 lecithin & 0.25 YN 4.00+053% 275+1.29° 2.38+1.09°

Different letters within a column indicate significant different (P <0.05)
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Abstract

Introduction: Chocolate is one of the most consumed shacks in the world. In this study the
quality of white chocolate namely browning process as well as physicochemical
characteristics of this product are evaluated.

Materials and Methods: The effect of conventional emulsifiers such as lecithin with
different intakes and emulsifier YN (ammonium phosphatides) at different concentrations
were compared and evaluated in white chocolate. The samples were subjected to chemical
analysis concerned with total fat content, acid insoluble ash, acidity iodine and saponification
value, fatty acid composition, oxidative stability test (Rancimat) and sensory analysis
according to the national standard.

Results: The application of different concentrations of commercial lecithin did not have a
significant effect on the qualitative characteristics of white chocolate, while the use of 0.4 and
0.5 % emulsifier YN at the time of production and 90 days after production improved the
stability, quality of color and texture considerably. The yellow color index (b") in white
chocolate containing emulsifier YN was reduced significantly white the brightness index (L")
was increased favorably as compared to the control and the quality was maintained after
production.

Conclusion: The application of emulsifier YN improved the qualitative characteristics of
white Chocolate and exhibited synergistic effect with the natural antioxidant present in the
substrate and increased the oxidative stability of the product.

Keywords: Ammonium Phosphate (YN), Improvement of Color Quality, Lecithin, Synergistic
Properties, White Chocolate Improvement of texture Quality.
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