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Quality Characteristics of Perilla frutescens Cultivars According to Different Sowing
Dates

Jung In Kim"T, Myoung Hee Lee? Sungup Kim', Eunyoung Oh', Tae Joung Ha?, Ki Won Oh?, Kwang-Soo Cho?, and
Chan Sik Jung®

ABSTRACT The present study investigated the quality characteristics of Perilla frutescens Britt. seed compounds according to
the cultivar and sowing dates. In the present experiment, five Perilla cultivars, namely ‘Dayu’, ‘Deulsaem’, ‘Deulhyang’, ‘Baekjin’,
‘Sodam’, were planted on three different dates, including May 30, June 20, and July 10. The contents of key compounds and
phenols varied depending on the cultivar and sowing date. With the delayed sowing time, the days to flowering and maturity of the
culitvar decreased, while the seed weight and hardness increased. Crude protein content increased but crude lipid content decreased
with the delay in the sowing time. However, there was no interaction of different sowing dates with the fatty acid content, which
remained stable compared with the other values. Overall, the total polyphenol content was higher in Perilla seeds sown on May 30.
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Table 1. Days to flowering, days to maturity and grain filling period of Perilla cultivars planted on different sowing dates.

Sowing date

Variety 30™ May 20™ June 10" July
DtoF DtoM GFP DtoF DtoM GFP DtoF DtoM GFP
Dayu 102 132 30 82 114 32 65 98 34
Deulsaem 101 132 31 83 116 33 66 99 34
Deulhyang 93 124 31 75 105 31 62 92 30
Baekjin 101 130 30 80 110 30 64 97 33
Sodam 98 128 31 79 109 30 65 95 31

DtoF; Days to flowering, DtoM; Days to maturity, GFP; Grain filling period

Table 2. Analysis of variance of 1,000seed weight; seed hardness; and seed crude protein, crude fat, linolenic acid and rosmarinic
acid of content of Perilla cultivars planted on different sowing dates.

Mean squares

Factor Weight of 1,000 seeds Hardness Crude protein Crude fat Linolenic acid Rosmarinic acid
Variety (A) 209.30** 523.75%* 293.86** 346.07** 37.48%* 435.58**
Sowing date (B) 399.08%%* 71.52%%* 1138.29** 154.08%* 1.93ns 75.76%*
AxB 22.21%** 6.22%* 25.11%** 2.94%* 1.40ns 6.49%*
C.v. 8.34 11.80 2.76 2.23 1.86 4.49

** p < 0.01, ns - not significant
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Table 3. Comparison of 1,000seed weight according to the Perilla cultivar and sowing date.

Sowing Variety Mean _ Rate of
date Dayu Deulsaem Deulhyang Baekjin Sodam increase(%)
30" May 32 + 04% 3.1 £ 0.1 23 £ 0.1™ 5.7 + 0.3 22 + 0.1% 3.3(A) -
20" June 3.7 + 0.6% 3.4 + 0.1%° 2.5 + 04% 6.2 + 0.3 2.8 £ 0.2% 3.7(B)° 12.1
10" July 4.6 £ 0.5 43 + 04" 42 £ 0.5 8.1 + 0.7 4.1 £ 0.5 5.1(C)* 54.5

*All values are expressed as the mean+S.D of triplicate determinations. Any means in the same row (a-d) and column (A-C)
followed by the same letter are not significantly different by Duncan’s multiple range test (p<0.05)

Table 4. Comparison of seed hardness according to the Perilla cultivar and sowing date.

Sowing Variety
date Dayu Deulsaem Deulhyang Baekjin Sodam
30" May 230.5 + 19.45% 196.7 + 21.9%% 279.2 + 28.5%° 753.7 + 87.2¢ 183.5 + 6.5
20™ June 265.7 + 28.4% 2543 + 10.0%* 204.0 + 7.9%° 9442 + 41.6™ 209.3 + 17.6™
10" July 314.8 + 35.0%° 208.8 + 32.1%° 358.8 + 19.6%° 1,063.9 + 58.9%° 295.6 + 37.0°°

*All values are expressed as the mean+S.D of triplicate determinations. Any means in the same row (a-d) and column (A-C)
followed by the same letter are not significantly different by Duncan’s multiple range test (p<0.05)
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Table 5. Comparison of seed crude protein and crude fat content according to the Perilla cultivar and sowing date.

Factor Sowing Variety
date Dayu Deulsaem Deulhyang Baekjin Sodam
Crude 30" May 19.9 + 0.2 183 + 0.6 24.1 £ 0.9 21.0 £ 0.6% 19.1 + 0.3
protein 20" June 20.9 + 1.0% 21.0 + 0.2°° 243 + 0.4 21.6 + 0.5%° 20.6 + 0.2°
(2/100g)  10™ July 262 + 1.0% 23.1 + 0.4M 33.3 + 0.2 24.0 + 1.0M 27.5 + 0.5%°
Crude 30™ May 47.0 £ 0.7 477 + 0.4 41.1 = 1.2% 36.5 £ 0.4% 472 + 0.6™
fat 20™ June 46.2 £ 0.3 46.5 + 0.3% 39.6 = 1.1°° 347 = 0.6™ 46.4 £ 0.3
(g/100g)  10™ July 433 + 0.3% 44.5 + 0.9% 38.0 £ 1.6% 322 + 0.9% 443 + 1.0

*All values are expressed as the mean+S.D of triplicate determinations. Any means in the same row (a-d) and column (A-C)
followed by the same letter are not significantly different by Duncan’s multiple range test (p<0.05)

Table 6. Comparison of seed fatty acid composition according to the Perilla cultivar and sowing date.

Factor Sowing Variety
date Dayu Deulsaem Deulhyang Baekjin Sodam

~ 30" May 6.4 = 0.1" 56+ 0.1% 73 + 0.1 6.2 + 0.1% 7.0 £ 0.1"°
zfilg“(tj/z) 20" June 6.4 + 0.1 5.7 + 0.1% 74 + 0.1 6.1 + 0.1% 7.0 + 0.14
10" July 6.4 £ 0.1 5.6 £ 0.1 73 £ 0.1% 6.1 £ 0.1% 7.0 £ 0.1%
_ 30" May 2.1+ 0.1% 24+ 017 1.9 + 0.2% 22+ 0.1% 1.9 + 0.1%
asléieg“(‘f, yyy 20" June 2.1 + 0.1% 23 + 0.1% 1.9 + 0.2 22 + 0.1% 1.8 + 02
10" July 2.0 £ 0.1% 23 £ 0.1°° 2.0 £ 0.3 2.1 £ 0.1%¢ 1.9 + 0.24¢
_ 30™ May 144 + 0.7 16.6 + 1.1% 11.8 + 1.7% 15.6 £ 0.5 11.4 + 1.5
gi‘zc(%) 20" June 14.6 + 0.1% 163 + 1.1¢ 115 + 1.8% 15.3 + 0.4 11.6 + 1.7%
10" July 14.5 + 0.1 16.1 = 0.9 12.1 + 2.5M 149 + 0.1*° 12.5 + 2.7%¢
o 30" May 153 £ 0.1% 16.4 = 0.7 15.5 £ 0.9% 15.7 + 0.4% 15.0 £ 0.2
{;é?glsj/co) 20" June 147 + 0.14b 15.7 = 0.77Ba 15.9 + 0.85® 15.4 + 0380 13.5 + 1.1%
10" July 14.6 + 0.3% 152 + 1.1% 15.0 = 1.7% 14.8 + 0.3 13.6 + 0.9%
- 30" May 61.7 + 0.7% 59.0 + 0.5 63.4 + 0.9 60.3 + 1.0" 64.7 + 1.4%
;C‘f‘(?lfj/‘:;’ 20" June 62.2 + 0.1 59.9 + 0.6 633 + 134 61.0 + 0.9 66.0 + 0.8
10" July 62.5 + 0.5% 60.9 + 0.1% 63.6 + 1.1%° 62.0 + 0.1% 65.0 + 2.0

*All values are expressed as the mean+S.D of triplicate determinations. Any means in the same row (a-d) and column (A-C)
followed by the same letter are not significantly different by Duncan’s multiple range test (p<0.05)
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Table 7. Comparison of seed functional
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components according to the Perilla cultivar and sowing date.

Factor Sowing Variety
(ug/g) date Dayu Deulsaem Deulhyang Baekjin Sodam
© 30" May  2107.3 £ 116.0% 13677 = 12.1%° 19652 + 66.5% 22484 + 86.0"  1513.4 = 12.1™
gc(;zmarlmc 20" June  2039.9 + 103.6™ 14359 + 10.8%  1593.5 + 283" 22183 + 102.3% 14933 + 24.3%
10" July 19752 + 41.5% 13715 + 44.8®  1571.6 = 19.0%  1817.8 + 1143% 13923 + 425
30" May 2321 + 5.4 2727 + 23.2% - - 2413 + 34.6"
Luteolin 20" June 2527 + 38.3"° 305.5 + 105.6% - - 2126 + 4.7%
10" July 113.9 + 2.0* 185.0 + 41.0° - - 192.5 + 9.6
30™ May 126.0 + 2.5 133.6 + 7.0" - - 164.1 + 17.9"°
Apigenin 20" June 133.0 + 14.4% 133.5 + 24.0% - 158.7 + 1.3
10™ July 84.5 + 4.9 103.2 + 14.8% - - 133.2 + 4.6
30" May 22 + 0.13% 3.4 + 0.08% 0.6 £ 0.22% 0.3 = 0.06“ 0.5 + 0.36“
?c;copherol 20™ June 2.6 £ 0374 3.1 + 0.084% 0.9 = 0.04* 0.6 + 0.03" 1.6 = 0.08™
10" July 2.5 + 028" 2.8 + 0.30% 0.6 + 0.04% 0.7 + 0.02% 2.1 + 0.06%°
30™ May 274.6 + 9.09* 2613 + 1.52% 2517 + 11.16%*  185.9 + 2.30% 2293 + 22.83%
gcopherol 20™ June 278.1 + 18.75% 2742 + 1.61°  260.0 + 2.30" 196.4 + 1.02%¢ 286.8 + 0.80"°
10™ July 263.1 £ 11.06* 2658 + 11.16"° 1553 + 10.78%  177.9 + 1.78 300.6 + 1.794°
30™ May 11.0 + 0.63" 10.7 + 0.46"° 6.7 £ 0.53% 12.8 + 0.22% 7.0 £ 0.995%¢
?O'copherol 20™ June 11.0 + 0.98* 8.3 + 0.44%° 8.2 + 0.02%° 11.0 = 0.15% 8.9 = 0.39
10" July 9.9 + (.92 8.9 + 0.47%° 2.7 £ 0.46% 10.1 + 0.21° 5.9 + 0.14%

*All values are expressed as the meantS.D of triplicate determinations. Any means in the same row (a-d) and column (A-C)
followed by the same letter are not significantly different by Duncan’s multiple range test (p<0.05)

Table 8. Correlations among seed weight; seed hardness; and seed protein, palmitic acid (Pal.), stearic acid (Ste.), oleic acid
(Ole.), linoleic acid (Lin), linolenic acid (Lnl.), fat, rosmarinic acid (RA.), luteloin (Lut.), apigenin (Api) content.

hardness  protein Pal. Ste. Ole Lin Lnl fat RA Lut. Api.
weight 0.901**  0.198 -0.400**  0.243*  0.344** 0.010 -0.281**  -0.747**  0.391%*% -0.461** -0.487**
hardness 1.000 0.072 -0.256*  0.187 0.245*  0.098 -0.255%  -0.874**  0.508** -0.621** -0.652%%*
protein 1.000 0.462%* -0.234*  -0.310%* -0.210*  0.325** -0.393** -0.110 -0.493**  -0.452%*
Pal. 1.000 -0.702** -0.788** -0.281**  0.763** -0.064 -0.020 -0.351**  -0.190
Ste. 1.000 0.933**  0.020 -0.903** -0.089 0.005 0.078 -0.083
Ole 1.000 -0.068 -0.901** -0.049 0.121 0.149 0.017
Lin 1.000 -0.341**  -0.041 0.147 -0.043 -0.223*
Lnl 1.000 0.099 -0.195 -0.045 0.154
fat 1.000 -0.434**  0.869%* (.888**
RA 1.000 -0.424  -0.452%*
Lut 1.000 0.954%*
Significant at * p<0.05, ** p<0.01
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