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Changes in the Physicochemical Characteristics and Triglyceride
Molecular Species of Corn oil during Hydrogenation

Hyeon-Wee Kim, Ik-Soo Cha, Jin-Ho Kim, Hyun-Suck Kim, Ki-Moon Park and Se-Hyung Son
Ottogi Research Center, Anyang

Abstract

Changes in the physicochemical characteristics and triglyceride molecular species of corn oil under
the following condition of hydrogenation; temperature 180, H, pressure 2.0% 0.3 bar, the amount
of Ni catalyst 0.048%(Ni/oil by wt.) and agitation speed 300 rpm. The rate of hydrogenation, expressed
as the reduction rate of the iodine value with respect to time, is first order and high (K>0.01). When
the reduction rate of the iodine value was 39.9%, hydrogenation time was 30 min, 18:1 was highest(77.
06%), thereafter that was decreased and 18:0 increased. In the triglyceride composition, OLL, LLL
were reduced markedly in 10 min, thereafter reduced slightly. And PLO, PLL, OLO were eliminated
in first 30 min. On the other hand, POO, PLS(CN52) and OO0, SLO(CN54) were increased sharply,
and then that showed little change. The melting point(MP) of hydrogenated corn oil were 27.8C
and 44.1C after 20 min and 60 min, respectively. Trans isomer content increased to 46.8% during
40 mins of hydrogenation and then decreased insignificantly. The solid fat content were linearly increa-
sed with hydrogenation time. Accordingly, it is confirmed that this condition of hydrogenation was
selective, preferential elimination of polyunsaturated fatty acid went stepwise and trans isomer was
formed promotedly. These results suggest that fat modification techniques can be used for practical

application.
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Fig. 1. Changes in the reaction constant during hydro-
genation
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Fig. 2. Changes in the fatty acid composition during
hydrogenation
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Fig. 4. Capillary gas chromatogram of corn oil triglyce-
ride with hydrogenation time (A; 0 min, B; 20 min,
C; 30 min)

Table 1. Changes in triglyceride composition of corn oil during hydrogenation (%)
TG Hydrogenation time(min)
CN:ND 0 10 20 30 40 50 60
50:0 (PPS) - 0.06 0.11 0.16 0.38 0.52 0.68
50:1 (POP) 1.10 247 3.13 3.75 3.56 3.34 3.19
50:2 (PLP) 2.711 1.74 0.72 - - -
CN50 (sum) 3.81 427 3.96 391 394 3.86 3.87
52:0 (PSS) - - 0.06 0.06 0.08 1.00 1.02
52:1 (POS) 0.34 - - — - -
52:2 (POO) } 492 16.98 25.08 31.81 31.25 31.37 31.32
52:2 (PLS)
52:3 (PLO) 1291 12.26 7.82 - — — —
52:4 (PLL) } 16.97 4.69 0.95 - - —
52:5 (PLnO)
CN52 (sum) 35.14 33.93 3391 31.87 31.33 32.37 32.34
54:1 (S0S) 0.08 0.17 0.22 0.31 0.56 0.80 1.07
54:2 (SO0 0.30 - - - - - -
54:3 (000) } 5.48 26.52 45.30 62.55 62.20 62.40 62.42
54:3 (SLO)
54:4 (OLO) } 14.35 19.14 13.98 - - -
54:4 (SLL)
54:5 (OLL) 21.94 11.42 2.19 041 0.63 0.34 0.21
54:6 (LLL) 18.20 3.89 0.21 0.32 033 0.20 -
547 (LLLn) 0.12 - - - - - -
CN5>4 (sum) 60.39 61.54 61.90 63.59 63.72 63.74 63.70

CN; number of carbons in the three fatty acids of the triacylglyceride

ND; number of double bonds

P; palmitic acid(16:0) S; stearic acid(18:0) O; oleic acid(18:1)

L: linoleic acid(18:2) Ln: linolenic acid(18:3)



640 g E2es) 2] Al 25 W A6 £ (1993)

130

q
120

110
100

90

Iodine value

80

70

60

50 B SR 1 1 t L
0 10 20 30 40 S0 60

Hydrogenation time ( min )

L T E S| ! ! I
o] 50 100 150 200 250 300

3
Hydrogen concentration ( m )

Fig. 5. Comparision of iodine value between hydrogena-
tion time and hydrogen concentration
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