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Changes of Corn Proteins and Lipids induced by Thermal Processing
Sung-Hwan Cho, Zoo-IK Yoon
Dept. of Food Science and Technology, Gyeongsang National University, Chinju, 660— 701, Korea.
Abstract

This research was conducted in order to investigate thermal stability and nutritional value
of corn lipids and proteins during thermal processing. The lipids of raw and popped corn
were fractionated and analyzed by column and gas chromatography. The effect of thermal
processing on corn proteins was examined by sodium dodecyl sulfate polyacrylamide gel elect-
rophoresis (SDS-PAGE) and amino acid analysis. There was no remarkable change in proximate
compositions during thermal processing. The lipid fractions obtained by silicic acid column
chromatography were composed of neutral lipid(93.5% ), glycolipid(3.8% ), and phospholipid
(2.7 %), Although the thermal processing showed the increase in the ratio of unsaturated/satu-
rated fatty acid, there was no significant differences in the lipid composition between raw
and popped corn. Most of each protein fractions had lower molecular weight than 25,000
dalton and albumin fractions were distributed in the molecular weight range 11,500—94,000
daltons. Popped corn proteins did not show marked differences in their electrophoretic migra-
tions when compared with raw corn proteins.
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Table 1. Instrument and operating conditions for scanning densitogram

Instrument
Scan length 80mm
Aperture width 0.05mm
Mode Absorbance
Max, Absorbance 0.5
Graphic output Normal
Peak/Trough thesholds Hight : 5
Width © 4

Noise - 1

Chromoscan 3 (Joyce-Loeble LTD. England)
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Table 2. Proximate compositions of raw and popped corn as dry weight basis (%)

Moisture Crude Protein Crude fat Crude ash Calorie (Kcal/100g)
Raw corn 135 95 4.0 1.3 244
Popped corn 50 9.3 4.3 14 306

Table 3. Content of neutral lipid, glycolipid and phospholipid in raw and popped corns as dry weight

basis (%)
Neutral lipid Glycolipid Phospholipid
Raw corn 93.5 38 2.7
Popped corn 95.5 33 22
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Table 4. Fatty acid compositions of total lipids
in raw and popped corns(peak area %)
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Table 5. Fatty acid compositions of neutral lipids
in raw and popped corns(peak area %)

Fatty acids Raw corn Popped corn Fatty acids Raw corn Popped corn
12:0 0.2 - 12:0 0.02 -
14:0 0.2 - 14:0 05 -
15:0 0.3 - 15:0 0.06 0.1

16:0 35.1 131

16 .0 18.7 12.7 17:0 7.8 0.1

1710 23.3 13 18:0 6.3 14

18:0 3.1 - 20:0 0.2 0.9

20:0 2.8 0.8

240 4.6 - 141 04 -

17 -1 0.7 -

1711 02 - 18:1 35.7 28.8

1811 16 31.6 19:1 0.6 -

201 0.9 0.8

1702 0.3 - 221 0.6 -

18 :2 22.0 52.8

20:2 2.8 0.7 17 : 2 0.1 -

18 :2 7.8 54.9

18:3 133 -

204 11 - 203 2.5 -
Sat. 53.2 14.8 Sat. 50.0 15.6
Unsat. 46.3 85.1 Unsat. 49.3 84.5
Unsat./Sat. 09 5.8 Unsat./Sat. 1.0 54
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g2 2]l o] oleic acid ¢} palmitic acid= 27} 28.8
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Table 6. Fatty acid compositions of glycolipid in raw and popped corns(peak area)

Fatty acids Raw corn Popped corn
14:0 0.6 -
150 0.1 -
1610 39.8 28.8
17:0 1.0 109
18:0 54 43
20:0 0.5 0.5
22°0 - 0.6
1711 0.03 -
18:1 194 15.7
19:1 0.8 -
201 04 -
14:2 0.06 -
17 . 2 0.2 6.2
18:2 213 24.7
202 - 0.9
18:3 1.6 1.0
20:3 25 15
20:4 6.6 50

Sat. 474 45.1
Unsat. 529 55.0
Unsat./Sat. 11 0.8
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FAAEAL Hg-e B 5o AgFe ZAH &
FrAFSFA

Alyward® < 2al9] QA F L Z3AHHE gol
tn Hustyed, £ AgdAM Asd &
F 2559 AL, XA A4} F palmi-
tic acid33o] 47.0% ., stearic acid’} 7.6% ZA F
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Table 7. Fatty acid compositions of phospholipid in raw and popped corns(peak area %)

Fatty acids Raw corn Popped corn
1210 0.1 4.2
14:0 04 -
15:0 0.7 -
16:0 47.0 26.0
17:0 2.7 1.8
18:0 7.6 184
141 0.2 -
16:1 0.3 -
18:1 31.2 18.1
19:1 0.5 -
171 2 03 -
18:2 7.3 315
18:3 0.6 -
20:3 05 -

Sat. 585 504

Unsat. 41.6 49.6

Unsat./Sat. 0.7 10
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Fig. 2. Densitogram of the albumin and globulin fractions from raw and popped corns(after

SDS-PAGE). Direction of electrophoresis : From left to right.
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Fig. 3. Densitogram of the zein and glutelin frac- tions in raw and popped corn(after SDS-

PAGE) Direction of electrophoresis . From left to right.
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Table 8. Amino acid composition of raw and popped corn proteins classified according to side chain

properties(g. amino acid/100g, protein)

Water-soluble

Salt-soluble

Alcohol-soluble Alkali-soluble

Albumins Globulins Zeins Glutelins
Amino acid Raw Popped Raw Popped Raw Popped Raw Popped

corn corn corn corn corn corn corn corn
Aspartic acid 141 6.0 64 64 54 55 35 22
Threonine 43 25 05 47 37 36 22 15
Serine 59 47 64 73 65 66 33 25
Glutamic acid 135 124 160 157 173 178 79 68
Proline 73 58 123 134 128 116 37 38
Glycine 95 40 89 102 37 39 35 25
Alanine 100 82 83 79 126 129 55 44
Cystine - - - = - - - -
Valine 52 53 69 73 46 46 32 23
Methionine 03 25 08 06 15 08 04 01
Isoleucine 27 68 34 35 42 43 21 15
Leucine 6.2 205 88 88 136 150 69 54
Tyrosine 11 - 10 — 30 36 09 06
Phenylalanine 24 56 27 18 58 57 21 15
Histidine 73 91 76 88 31 2.7 24 21
Lysine 52 66 39 38 03 03 20 08
Arginine 49 - 62 — 19 19 20 18
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