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Effect of Structure Change of Chocolate on Migration Behavior
between Chocolate and Packaging Printing Solvent

Duek-Jun An*, Hean-Su Jang, Ji-Hwan Jeong, Jin-Seong Lee, Sang-Bin Han, and Se-Ho Do

Chungcheongbuk-do Cheongju-si Heungdeok-gu Wolmyeong-ro 55 SPC Pack Reseatch Center

Abstract Migration behavior of printing ink solvents on three types of chocolates with different fat content and fat com-
positions (different crystallinity) was investigated. Even though chocolate cream (29%) has lower fat content (29%) than
that of chips (48%), it showed higher degree of migration. However, with increasing temperature, degree of migration was
depended on mainly fat content. This result indicated that degree of migration was mainly affected by crystallinity at below
melting point of chocolate, but the effect was diminshed as the temperature was close to melting temperature.
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1. 804

99.9% =5 7FA3L = hexane, ethyl acetate, methyl
ethyl ketone, toluene Z2]3 isopropanolS Fisher Scientific
Co.olA FYstg o, A4t EAol= hydroxide,
methanolic solution of BF; (12.5% BF; &), hexane L
2]3L anhydrous sodium sulfateZ Fisher Scientific Co®l
A FA43IATE Sodium chloride= Aldrich CoollA] F+¢s}
o] ARt
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Table 1. Melting range of chocolate samples

Sample (% fat) Starting point | Ending point | Time (min.)
Chip 35.5°C 37°C 12
Liquor 35°C 36.5°C 10
Cream 34°C 35°C 4

Table 2. Analysis of fat component

High melting F.A : low

Sample| Fatty acid' Ratio melting F.A ratio
Chip |P, S, O, L|3.3:4.8:3.6:1.0 1.76:1.00
Liquor |P, S, O, L|2.9:4.6:4.1:1.0 1.47:1.00
Cream |P, S, O, L| 2.8:4.1:4.5:1.0 1.25:1.00

1P is Palmitic acid, S is Stearic acid, O is Oleic acid, L is Lin-
oleic acid



Vol. 25, No. 2 (2019) ZAYO LR Moty EERY
Hol =& tristearin@} trpalmitin ©] % &
stod 25°Cek 35°ColA AZ AHAI7L @ =5 FAIgT

z}zte] e% i §nje] HEFYS s HIA
vial ©] headspace Z}o|7} W
3K ke A7k =43t 25°ColA isopropanol 3}
methyl ethyl ketone 2] H3YU-2 one daye|#|%k, toluene,
ethyl acetate Z2]3 hexaneS 3Yo] H3 o Ct‘cFEﬂ
2 @3k A]7Fo] AT} 35°COIME toluene (3Y)S A|9)3H ok
{71 HHo) 2d0] DasiRon, 45°Co e RE
&A17F 19kl B =gaiint. o]l A= 257}
sl whet HEe] A= A B 8AY] A @F
o] F7IE Qs MlERe F £t SVt A3
£ Ho] F= Aotk

o Flﬂi

J»

4. BHf H £ (Kp)
25°C %3 Al 7HA] AZe] Bl AFE 25°CAA] =
Atk £49 E=E 10914 150ppm AMOM o] &
T oA Bl Alge sl JES v 2 IA%
w8 AT 3 2ol 3]} (Table 3).
AE wH] Al (Table 4)0llA], 2wl AlGe] A==
U >a]7] >7‘<10]u:1 01742 x]l:ll— ‘ELE}:J—V,]_ ‘Ebzﬂ 7:1%41:7} J_%
v Amol| e mite FE&xRY FE Zlolth F,
48%°] A e zh= AV 2 A= Zolrt

O

=X
ha

Table 3. Partition coefficient value at different concentration of
each solvent

Solvent | Concentration (ppm) |Partition coefficient value
12.95 0.02607
Hexane 21.88 0.02457
51.88 0.02728
104.03 0.02237
17.07 0.06875
Toluene 34.08 0.06902
68.17 0.06636
136.33 0.06264
15.44 0.06049
Isopropa- 30.88 0.06586
nol 61.75 0.06006
125.50 0.05948
17.57 0.03285
Ethyl 35.21 0.03509
acetate 70.29 0.03573
140.58 0.03050
15.70 0.04097
]\gte}tl}y‘lyl 3141 0.04275
Ketone 62.94 0.03924
126.13 0.04087
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Table 4. Average Kp value for each solvent at 25°C

Sovlent Chips Liquor Cream

Toluene 0.06669 0.10630 0.16992

Isopropanol 0.06147 0.09731 0.10290

MEK 0.04096 0.07638 0.07862

Ethyl acetate 0.04454 0.04408 0.05657

Hexane 0.02507 0.03421 0.04995
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Table 5. Average Kp value for each solvent at 35°C

Solvnet Chips Liquor Cream
Toluene 0.09419 0.18320 0.17583
Isopropanol 0.07997 0.15953 0.10222
MEK 0.07221 0.09382 0.08587
Ethyl acetate 0.04636 0.06849 0.05768
Hexane 0.04106 0.05969 0.05499

Table 6. Average Kp value for each solvent at 45°C

Solvent Chips Liquor Cream
Toluene 0.10729 0.22067 0.17489
Isopropanol 0.09070 0.16959 0.10937
MEK 0.08311 0.11154 0.08646
Ethyl acetate 0.05214 0.08023 0.05943
Hexane 0.04585 0.07077 0.05374
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