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Abstract

Changes in the physicochemical characteristics and trans acid of cottonseed oil under the condition
of selective hydrogenation, temperature 210C, H, pressure 0.3 kg/cm? Ni catalyst amount 0.12%(in
oil), agitation speed 280 rpm, were investigated. The saturated fatty acid such as palmitic acid and
stearic acid did not show any difference, while linoleic acid(50.03%->9.38%) were transformed to
oleic acid (20.65%—60.35%) during hydrogenation. In linoleic acid isomers, cc form were reduced
significantly, but ct, tc, tt form showed little change, respectively. In oleic acid isomer, t form increased
markedly, whereas there was no significant difference in ¢ form. Meanwhile, melting point(MP) and
solid fat content (SFC) were linearly increased, but iodine value(IV) linearly decreased as hydrogena-
tion proceeded. From these results, linear regression equations were obtained as follows. MP &
IV Y=159-236X(r=—0.96, p<0.05), SFC(at 20C) & MP : Y=2.81+2.01X(r=0.96, p<0.05), SFC
(at 20C) & IV : Y=9.40—5.16X(r= —0.99, p<0.01). SFC(at 20C) & 18 : 1t : Y=6.25+848X(r=0.97,

p<0.05)
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Table I. Fatty acid composition and chemical characteristic of cottonseed oil during selective hydrogenation

(wt%)

0 hr 2hr 3 hr 20 min 4 hr 20 min 5 hr 20 min 6 hr 7 hr 7 hr30 min 8 hr
14:0 0.83"0.81" 0.79 083 080 091 080 082 080 084 0.80 082 0.75 0.82 0.78 080 080 081
16:0 25.81 25.01 28.06 27.56 26.67 27.29 26.05 26.37 26.35 26.99 26.07 26.37 2526 26.06 25.79 26.04 25.74 26.16
161 058 061 038 - 031 055 028 - 025 - - - - - - - - -
18:0 286 262 327 292 305 272 296 266 301 270 296 2.73 290 265 344 3.15 355 3.30
18 1 1t 0.19 13.51 20.67 26.86 32.70 36.10 40.42 44.31 4541
18 : 1c™ 20.80 20.65 17.45 29.93 17.20 37.55 16.54 43.48 15.55 48.61 15.57 51.97 15.60 56.25 14.74 59.46 14.88 60.35
18 : 2tt - 2.57 3.93 5.00 5.37 5.49 572 5.40 4.85
18 ! 2ct+tc 1.23 13.94 13.52 11.84 9.50 8.40 6.74 5.54 4.76
18 : 2¢cc 47.70 50.03 20.01 3891 13.85 30.97 9.67 26.66 6.46 20.86 4.63 18.11 261 1422 - 1055 — 9.38
others - 028 - - — - - - E - - - - - -
TA(%)/ GLC 142 3042 38.12 43.70 47.57 49.99 52.88 55.25 55.02
TA(%)/IR — 25.10 31.14 34.98 37.12 38.99 40.18 40.96 40.90
V" 104.60 89.95 85.70 80.20 79.52 77.12 74.08 69.55 67.81
MP*'('C) - 285 313 34.0 35.0 35.6 36.3 370 374
SFC" (% )at - 8.60 16.00 23.20 29.90 32.80 41.00 46.96 49.30
20C

a) 15% silicone OV-275, b) 17% DEGS, ¢) t ! trans d) ¢ : cis, e} TA : Trans fatty acid, f) IV : lodine value, g) MP : Me-
Iting point, h) SFC : Solid fat content
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