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Effect of Sowing Time on Oil Content and Fatty Acid Composition
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Abstract - This study was carried out to find the effect of sowing time on oil content and fatty acid composition of 6 domestic
rapeseed cultivars, ‘Sunmang’, ‘Tammiyuchae’, ‘Tamlayuchae’, ‘Nachanyuchae’, “Yongsanyuchae’ and‘Hallayuchae’.
The delaying sowing date was negatively correlated with oil content (-0.471**), indicating that oil content was higher with
earlier sowing date. Fatty acid composition was similar in all cultivars. The delaying sowing date was positively correlated
with the increment of stearic acid (0.268*) and linoleic acid (0.263*), while was inversely correlated with palmitic acid
(-0.278%*) across all 6 cultivars.
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Fig. 1. Climatic data during the experimental period in mokpo area.

Table 1. ANOVA for oil content and fatty acid composition of 6 rapeseed cultivars with different sowing dates

Mean squares
d.f.

Oil Palmitic Stearic Oleic Linoleic  Linolenic SFA UFA

Sowing date (A) 4 9.01** 1.38* 0.60** 3.59%* 6.97** 0.12 1.37 0.24
Cultivars (B) 5 8.25%* 0.20 0.75%* 38.95%* 23.6%* 12.18%* 0.94 1.99
A x B 20 1.86** 0.36 0.29%* 4.08** 3.24%* 0.76** 0.91 1.50
Error 60 0.29 0.46 0.10 0.89 0.64 0.23 0.56 0.94

SFA (Saturated fatty acid), UFA (Unsaturated fatty acid).
*, **Significant at the 0.05 and 0.01 probability levels, respectively.

Table 2. Changes of oil content and fatty acid composition in F; hybrid cultivar (‘Sunmang”) with different sowing dates

Composition of fatty acids (%)

Date . UFA/
Oil Cl6:0 C180 Cl18:1 Cl182 Cl183 C20:1 C22:1 SFA UFA MUFA PUFA

25-Sep 43.0ab 5.0a 2.0a 62.7ab 189a 672 195 1.5¢d 13.1a 7.la 91.7a 66.1b 25.6a
5-Oct 42.6ab 4.9a .72 61.3a 19.6bc 7.0a 23b 1.8d 139a 6.6a 91.9a 653ab 26.6b
15-Oct 43.1b 5.0a 2.la 624ab 192ab 6.5a 2.2b 1.2c 129a 7.1a 9l.4a 65.8ab 25.7a
25-Oct  42.7ab  4.7a 1.7a. 62.2ab 20.1c 69a 22b 08 143a 64a 922a 65.1ab 27.0b
JOMNov  Al6a 46 23a  631b 209d  65a 12a 03 136a 69 9201 64.6a 274b

Mean (%) 42.6 4.8 2.0 62.3 19.7 6.7 2.0 1.1 13.6 6.8 91.8 654 265

Mean separation within a column by Duncan’s multiple range test, p < 0.05.

C16:0 (Palmitic acid), C18:0 (Stearic acid), C18:1 (Oleic acid), C18:2 (Linoleic acid), C18:3 (Linolenic acid), C20:1 (Eicosenoic acid),
C22:1 (Erucic acid), UFA/SFA (Unsaturated fatty acid/Saturated fatty acid), SFA (Saturated fatty acid), UFA (Unsaturated fatty acid),
MUFA (Monounsaturated fatty acid), PUFA (Polyunsaturated fatty acid).

TR folt 4TS M, B ohe palmiticacid  IHE7)o ThE B TSR L At 24

Cu) B ASR RE Aito] R GOl ATAES WY BEU /1S9 0 AW 24E Table 2, 3, 4, 5, 6, 7°]
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Table 3. Changes of oil content and fatty acid composition in “Tammi’ with different sowing dates

Composition of fatty acids (%)

Date . UFA/
Oil Cl6:0 C18:0 C181 C182 C183 C(C20:1 C22:1 SFA SFA UFA MUFA PUFA

25-Sep 449b 47ab 1.7a 64.6a 19.6a 6.la 1.0a 03ab 144b 64a 91.6a 659ab 25.7a
5-Oct 429ab 53b 2.6b 643a 188a 6.0a 12a 04b 11.7a 79b 90.7a 659ab 24.8a
15-Oct 429ab 4.5ab 23ab 650a 194a 64ab 1.la 03ab 13.7ab 6.8ab 922a 66.4b 25.8a
25-Oct 40.8a 4.8ab 2.0ab 643a 19.7a 6.7ab 1.0a 0.2ab 13.6ab 6.8ab 91.9a 65.5a 26.4a
5-Nov 419a 39a 2.1ab 642a 192a 7.0b 1.5 02a 154b 6.0a 92.1a 659ab 26.2a
Mean (%) 42.7 4.6 2.1 645 193 6.4 1.2 0.3 13.8 6.8 91.7 659 258

Mean separation within a column by Duncan’s multiple range test, p < 0.05.

C16:0 (Palmitic acid), C18:0 (Stearic acid), C18:1 (Oleic acid), C18:2 (Linoleic acid), C18:3 (Linolenic acid), C20:1 (Eicosenoic acid),
C22:1 (Erucic acid), UFA/SFA (Unsaturated fatty acid/Saturated fatty acid), SFA (Saturated fatty acid), UFA (Unsaturated fatty acid),
MUFA (Monounsaturated fatty acid), PUFA (Polyunsaturated fatty acid).

Table 4. Changes of oil content and fatty acid composition in “Tamla’ with different sowing dates

Composition of fatty acids (%)

Date . UFA/
Oil Cl6:0 C18:0 C18:1 Cl182 Cl183 (C20:1 C22:1 SFA SFA  UFA MUFA PUFA

25-Sep 4470 46a 08a 68.6b 16.4ab 7.4b l.2a  02a 1770 53a 938b 70.0b 23.8ab
5-Oct 44.0ab 4.6a 14b 68.8b 15.1ab 7.3b l.la  02a 157ab 59ab 92.6ab 70.1b 22.4ab
15-Oct 42.6ab 5.5a 1.8c 683b 145a 6.8ab 13a 02a 13.1a 73b 9l.1a 698 21.3a
25-Oct 43.9ab 4.1a  2.0c 66.6b 17.9bc 6.3a 12a 03a 153ab 6.1ab 923ab 68.1b 24.2b
5-Nov 4l.6a 4la 20c 634a 203c 64a 132 0.la 15.1ab 6.1ab 91.6a 64.8a 26.7c
Mean (%) 44.1 4.6 1.6 67.1 16.8 6.8 1.2 0.2 154 6.1 923 68.6 237

Mean separation within a column by Duncan’s multiple range test, p < 0.05.

C16:0 (Palmitic acid), C18:0 (Stearic acid), C18:1 (Oleic acid), C18:2 (Linoleic acid), C18:3 (Linolenic acid), C20:1 (Eicosenoic acid),
C22:1 (Erucic acid), UFA/SFA (Unsaturated fatty acid/Saturated fatty acid), SFA (Saturated fatty acid), UFA (Unsaturated fatty acid),
MUFA (Monounsaturated fatty acid), PUFA (Polyunsaturated fatty acid).

Table 5. Changes of oil content and fatty acid composition in ‘Naehan’ with different sowing dates

Composition of fatty acids (%)
Date . UFA/

Oil Cl6:0 CI18:0 CI8:1 Cl182 Cl183 C20:1 C22:1 SFA SFA UFA MUFA PUFA
25-Sep 442a 4.6a 2.0ab 623a 18.8b 9.1b 1.2a  02a 13.7a 6.6a 91.5a 63.7a 27.9b
5-Oct 43.1a 4.7a 2.0ab 63.9ab 18.3b 8.9 1.0Oa 03a 140a 6.6a 924a 652ab 27.2b
15-Oct 44.6a 4.7a 23ab 633a 185b 8.5ab 1.3a 0.la 13.0a 7.1a 91.7a 64.7ab 27.0b
25-Oct  443a 4.7a 1.8a 63.2a 19.1b 8.9b 1.2a 02a 144a 6.5a 92.6a 64.7ab 28.0b
5-Nov 432a 44a 26b 6500 172a 73a 1.3 02a 132a 7.0a 91.0a 66.5b 24.5a

Mean (%) 43.8 4.6 2.1 63.5 18.4 8.5 1.2 0.2 13.7 6.7 91.8 650 269

Mean separation within a column by Duncan’s multiple range test, p < 0.05.

C16:0 (Palmitic acid), C18:0 (Stearic acid), C18:1 (Oleic acid), C18:2 (Linoleic acid), C18:3 (Linolenic acid), C20:1 (Eicosenoic acid),
C22:1 (Erucic acid), UFA/SFA (Unsaturated fatty acid/Saturated fatty acid), SFA (Saturated fatty acid), UFA (Unsaturated fatty acid),
MUFA (Monounsaturated fatty acid), PUFA (Polyunsaturated fatty acid).
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Table 6. Changes of oil content and fatty acid composition in rapeseed cultivar “Yongsan® with different sowing dates

Composition of fatty acids (%)

Date . UFA/
Oil Cl6:0 C18:0 C181 C182 Cl183 C(C20:1 C22:1 SFA SFA UFA MUFA PUFA

25-Sep 457¢ 47a  2.1a 64.9ab 185ab 6.3a 132 0.2a 1352 6.9a 9l.lab 66.4ab 24.8ab
5-Oct 45.0bc 49a 23a 64.6ab 172a 72b 1.5a 0.1a 1252 73a 90.6a 66.2ab 244a
15-Oct 442b 43a 18a 655b 179ab 7.0b 13a 0la 152a 6.la 919 66.9b 25.0abc
25-Oct 43.0a Sl1a 18 634a 192b 69b 12a 03a 13.6a 69a 91.0ab 64.9a 26.1bc
5-Nov 425a 4.0a 22a 642ab 192b 7.1b 1l.la 0.1la 14.8a 6.2a 91.8ab 654ab 26.3c
Mean (%) 44.1 4.6 2.0 645 184 6.9 1.3 0.2 13.9 6.7 913 66.0 253

Mean separation within a column by Duncan’s multiple range test, p < 0.05.

C16:0 (Palmitic acid), C18:0 (Stearic acid), C18:1 (Oleic acid), C18:2 (Linoleic acid), C18:3 (Linolenic acid), C20:1 (Eicosenoic acid),
C22:1 (Erucic acid), UFA/SFA (Unsaturated fatty acid/Saturated fatty acid), SFA (Saturated fatty acid), UFA (Unsaturated fatty acid),
MUFA (Monounsaturated fatty acid), PUFA (Polyunsaturated fatty acid).

Table 7. Changes of oil content and fatty acid composition in ‘Halla’ with different sowing dates

Composition of fatty acids (%)

Date . UFA/
Oil Cl6:0 C18:0 Cl18:1 Cl182 Cl183 (C20:1 C22:1 SFA SFA UFA MUFA PUFA

25-Sep 44.0b 4.6ab 18a 64.1b 1972 54ab 1.6b 02a 144b 63a 91.0a 659a 25.1a
5-Oct 415a 5.1b 27b 644b 200a 52a 13ab 0.la 119a 7.8b 91.0a 658 252a
15-Oct 42.1ab 4.6ab 1.8a 63.8ab 20.7ab  6.3b l.la= 02a 145b 64a 92.1a 65.1a 27.0a
25-Oct 43.1ab 4.1a  2.0a 63.7ab 20.lab 5.7ab 1.la 03ab 15.1b 6.0a 90.9a 65.1a 259a
5-Nov 42.1ab 42a 2lab 623a 213b 6.0ab 1.5ab 0.5b 145b 63a 9l.6a 642a 273a
Mean (%) 42.5 4.5 2.1 63.7 204 5.7 1.3 0.3 14.1 6.6 913 652 26.1

Mean separation within a column by Duncan’s multiple range test, p < 0.05.

C16:0 (Palmitic acid), C18:0 (Stearic acid), C18:1 (Oleic acid), C18:2 (Linoleic acid), C18:3 (Linolenic acid), C20:1 (Eicosenoic acid),
C22:1 (Erucic acid), UFA/SFA (Unsaturated fatty acid/Saturated fatty acid), SFA (Saturated fatty acid), UFA (Unsaturated fatty acid),
MUFA (Monounsaturated fatty acid), PUFA (Polyunsaturated fatty acid).
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Table 8. Correlation coefficients among sowing date, oil content and fatty acid compositions in 6 rapeseed cultivar

Characteristics ~ Oil Palmitic Stearic ~ Oleic  Linoleic Linolenic Erilz(i)ze Erucic 1;11?2/ SFA UFA  MUFA PUFA
Sowing date -0.471** -0.278%* 0.268* -0.167  0.263* -0.034 -0.066 -0.180 0.086 -0.099  0.002 -0.246* 0.251*
Oil -0.071  -0.145 0.262*  -0.446*%* 0.341** 0.007 -0.137 0.169 -0.156  0.031 0249 -0.233
Palmitic 0.054 -0.035 -0.122 -0.009 0.155 0.185 -0.761%*% 0.843**  -0.139 0.035 -0.120
Stearic -0.378**  0.229* -0.117  -0.017  -0.053  -0.638** 0.557** -0.454** -0.446** 0.177
Oleic -0.756** -0.014  -0.409** -0.435*%* 0.334** -0220* 0.316%* 0.924** -0.757**
Linoleic -0.307** 0.122 0.162  -0.098 0.019 -0.014 -0.782*%* 0.797**
Linolenic -0.117  -0.069  0.121 -0.107  0.416** -0.057 0.319**
Eicosenoic 0.688** -0.153 0.126 -0.058 -0.078  0.042
Erucic -0.162 0.127  0.023 -0.100 0.114
UFA/SFA -0.977*%  0.473** 0.304** -0.020
SFA -0.394** -0.191  -0.048
UFA 0.351**% 0.256*
MUFA -0.815**

*, ** Significant at the 0.05 and 0.01 probability levels, respectively.
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