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Varietal Difference of Seed Protein Content and
Amion Acid Composition in Rapeseed

Jin Ki Bang*, Jung Il Lee*, Dong Hee Chung* and Ki Joon Kim**

ABSTRACT . To obtain the basic informations about the repeseed quality improvement, 1° varieties were
analyzed for their seed protein content and amino acid composition, and discussed comparing to several other
oilseed crops or varietal origin and seed weight or maturity.

Total protein content of the tested varieties were ranged from 15.3 to 36.2% with mean protein content of 23.
2% . The highest protein content was recorded in B. hirta var. Ochre, whereas the lowest in B, napus var.
Mirado.

Grouped by seed weight, small seed varieties were higher in protein content .

A high negative correlation(-0.524) was observed between the content of protein and oil, Further, more the
relationship between protein content and 1,000 seed weight was also very significant with the correlation
coefficient of -0.622.

The amino acid composition of rapeseed meal was characterized by a relatively high methionine and lysine

content, Main amino acids were glutamic and aspartic acid in rapeseed.
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Table 1. Frequency distribution of protein content by different origin, maturity and 1, 000 seed weight in

rapeseed,
Group Varietal dissribution by protein content (%) Total
<16.0 16.1-20.0  20.1-25.0 25.1-30.0 30.1-35.0 35.1<
(Origin)
Korean bred 0 10 56 2 3 0 71
Korean hybrid 0 0 26 0 0 0 26
Japan \ 6 11 5 [\ Q 22
Taiwan 0 0 3 1 0 0 4
China 0 0 8 1 1 0 10
Europe 1 4 27 10 2 0 4
Canada 0 0 5 2 3 1 11
(Maturity) '
Early 0 4 33 5 6 1 49
Medium 0 11 56 4 2 0 73
Late 1 5 47 12 1 0 66
{1, 000 seed wt., (g))

2.0 0 0 1 0 6 1 8
2.1-2.5 0 0 10 1 0 17
2.6-3.0 0 1 48 9 2 0 60
3.1-3.5 1 13 63 2 0 0 79

3.6< 0 6 18 0 0 0 24

Total 1 20 136 21 9 1 188
Table 2. Variation of protein content(%) classified by variety origin in rapeseed.
Origin I\i(;'rOf Mean SD cv Max. Min Range
Korean bred 71 22.6 2.83 12.5 34.2 18.8 15.4
Korean hybrid 26 23.1 1.41 6.1 24.6 20.1 4.5
Japan 22 21.9 3.18 14.5 27.6 171 10.5
Taiwan 4 23.4 2.97 12.7 27.1 20.8 6.3
China 10 23.1 3.10 13.4 30.2 20.6 9.6
Europe 44 23.5 3.55 151 32.8 15.3 17.5
Canada 11 27.9 4.34 15.5 36.2 23.8 12.4
Total 188 23.2 3.25 14.0 30.4 19.5 10.9
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Table 3. Variation of protein content(%) classified by maturity in rapeseed.

Maturity No.of var Mean SD cv Max . Min Range
Early 49 23.9 4.30 18.0 36.2 18.9 17.3
Medium 73 22.4 2.34 10.4 32.0 17.1 14.9
Late 66 23.4 3.08 13.1 32.8 15.3 17.5
Total 188 23.2 3.25 14.0 33.7 17.1 16.6




Table 4, Variation of protein content(9%) classified by summer and winter type in rapeseed.

Type No.of var, Mean SD cv Max. Min, Range
Summer 23 25.3 4.45 17.6 36.2 17.1 19.1
Winter 165 22.9 2.95 12.9 34.2 15.3 18.9

Total 188 23.2 3.25 14.0 35.2 16.2 19.0

Table 5. Variation of protein content(%) classified by usage in rapeseed,

Usage No.of var, Mean sD Ccv Max. Min, Range
0il seed 159 22.5 2.27 10.1 30.2 17.1 13.1
Leaf forage 22 25.1 3.75 14.9 30.2 15.3 14.9
Condiment 7 33.1 1.77 5.3 36.2 31.0 5.2
Total 188 23.2 3.25 14.0 32.2 21.1 11.1

Table 6., Variation of protein content (%) classified by 1, 000 seed weight in rapeseed.

1, 000 seed No.of var, Mean SD Ccv Max. Min. Range
wt. (2)

2.0 8 31.9 3.66 11.5 36.2 23.8 12.4
2.1-2.5 17 26.0 2.70 10.4 30.2 20.6 9.6
2.6-3.0 60 23.7 2.52 10.6 32.8 19.9 12.9
3.1-3.5 79 21.7 2.06 9.5 25.8 15.3 10.5

3.6< 24 21.9 1.89 8.6 24 .4 19.7 4.7
Total 188 23.2 3.25 14.0 29.9 19.9 10.0
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Table 7. Variation of protein and glucosinolate content classified by meal quality improved and unimproved
variety in rapeseed,

Meal qualit No. of var Protein content (%) Glucosinolate (mg/g)?
quatity . Mean SD cv BI PI OZT _ Total

Improved 53 23.3 1.55 6.7 0.16 0.05 0.57 0.78

Unimprove 135 23.1 3.72 16.1 4.54 0.78 6.63  11.95

» BI : 3-butenylisothiocyanate, PI : 4-pentenylisothiocyanate,
OZT : 5-vinyl-2-oxazolidinethione.
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Table 8. Protein content of oil seed, oil-free meal
and flour in oilseed crops
(F.W. Sosulski, 1972)

Protein content (%)
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o N \ Qil seed  Oil-free meal Flour
pd [ - M -
2| £ 73 Zd FHBES S 3-butenylisothi Rapeseed 22 5 53
ocyanate(BI), 4- pentenylisothiocyanate( P1) Turnip rape 23 40 51
2 5-vinyl-2-oxazolidinethione(OZT) %5 # Mustard
glucosinolate S E-L KA KEA L= F¥ (.78 Oriental 30 51 57
/g o% BB #E L% 3mg/grch 2RO Yellow 57 1 50
mg/g © 4P FT4 14 mg/g 2 Soybean a1 46 52
= M&aEe RRy #EY EHHE SEL 233% Sunflower 21 43 58
gl ¥ MSEe HREA g REEY © Safflower 20 42 56
Linseed 20 43 -

glucosinolate SE-X ¥ 1g% 11.9%Bmg o2
+ ol FEEKME FHASR X3 A2 PlE
o olE REY ERH SEL 231%E MY BH
a3 BaE FEHde 292 BRI ¢ A
o2 3= «Hebd e FERA wasdd
4 BEL FEHANER WEMS & MES o
S Aol )

=

3. ®WILX| hEHEHM 2 Brassica B
EaReR R

Sosulski 57 &= Zr}x MEEHEY BEHE SE
EZAE h# @Eslded & 84 nE uig 2
ol BE HAH 28L AT/ 41%E 1A Fo
o, Y} safflower 7} 20 2 7} Yok, ¥
e RBEEE o F3 Ao v, 7EE
mitslzyt & MY BEaH gEd YAAE FTF
7t 51% 2 7% £3 KT WF #velr TR 5
< 2 ER s R EaH 8RS K7
7 57~60 %2 A ERon WL KEs ¥z

3 A#Eolgiel welAd, A5E Ad F BED
2 QoA M FEERE FAHY AL BERHE
SRmEAA WEMI KEme & £827T 9o #
AL FAzed AEEE BE £ A$ o=

RE e E8E T8 713 o BEH
fRE & 4 dzlod | E felveldA EHE
22 E AH#EAHGT 474 =, 7HF0 BEAE
2 34, 443 §F afkddes FAsE Aol wt
w5} Em e

g, Brossica B fEMS BEAE 28 E&c
# 9olA 2t o] Bomapus A 15.3~30.2% &
Es Jelykoernl B. campestris = 23.8~ 27.6%
3, B.juncea, B.carinata, B.hirta, B.
T ERHE AR 31% Mo w9 EA
etytel 53] B.hirta® Ochre fifE2 A3t u}
o ol 36.2%2 A A Juigs A4,
Brassica B 1E¥ol MR BERE S8c] st

nigra

Table 9. Variation of protein content among the species of Brassica

Species Variety Origin Seed coat Protein
color content (%)
B. napus AB 119 China Black 30.2
Naehan Korea " 23.9
Halla " " 24.1
Mirado Europe 7" 15.3
B . campestris Purple top 7" Brown 27.6
mammoth
Candle Canada Yellow 23.8
B. juncea Seoul local Korea " 34.2
Domo Canada " 32.0
Suwon local Korea Black 31.8
B. carinata S 67 Canada Light brown 32.6
B. hirta Ochre " Yellow 36.2
B. nigra R 4127 " Brown 31.0
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Table 10. Essential amino acid composition of four rapeseed varieties.

Amino acid mg/g protein

Variety Thr  Val  Te  Lew. Phe.  Lys.  His  Arg.  Met. Total
Topas 500 636 500 853 48 445 174 6.63  2.06  44.66
Amori 28 461 563 45  7.89 431 510 216 7.01  2.06  43.28
Regent 489  6.19  4.94 858 489 440 195  6.73  2.01  44.58
Halla 505 580 460 7.91 444 542 248  6.93  2.03  44.66
Mean 189 6.10  4.76  8.23 463 4.84 208  6.83  2.04 44.40
FAO 977 443 358  6.79 528 3.75 251 1.8 122  42.17
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Table 11, Non-essential amino acid composition of four rapeseed varieties,

Variety

Amino acid mg/g protein

Asp. Ser. Glu, Pro. Gly. Ala. Tyr. Total
Topas 8.75 5.00 20.70 5.65 5.54 6.30 3.42 55.36
Amori 28 7.84 4.56 24.55 6.47 5.49 4.85 3.00 56.76
Regent 8.63 4.83 21.34 5.86 5.43 6.03 3.31 55.43
Halla 7.61 4.74 23.04 5.72 5.65 5.20 3.39 55.35
Mean 8.21 4.78 22.40 5.93 5.53 5.60 3.28 55.73
FAO 12.09 4.62 19.38 4.62 5.92 4.13 4.14 54.90

Table 12, Essential amino acids, lysine and methionine composition (mg/g protein) in rapeseed and soybean

varieties.
. . Rapeseed Soybean
A d
mino act Topas Amori 28 Regent Halla Mean Jang. Dan. Hwang. Mean
Lysine 4.45 5.10 4.40 5.42 4.84 7.11 5.85 6.60 6.52
Methionine 2.06 2.06 2.01 2.03 2.04 1.05 0.96 1.07 1.03

Note. Jang., Dan. and Hwang. are soybean varieties Jangyeobkong, Danyeobkong and Hwangkeumkong,

respectively .
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. 1. Protein content(%) of 188 rapeseed varieties.

No, Var. Species Pr((;)e;m No. Var, Species Pr((();:;m
1 Jeonnam local B napus 20.0 51 Mokpo 57 B . napus 20.0
2 Jeju " " 21.1 52 7 58 " 22.1
3 Mangun » " 19.2 53 i 59 1" 21.9
4 Mokpo 2 " 22.4 54 /7 60 " 21.1
5 [ 1" 21.8 55 /6l " 22.3
6 "6 4 22.6 56 1”62 ’” 24.5
7 no 7 4 20.1 57 " 63 4 24.5
8 no 8 4 20.3 58 1 64 4 24.2
9 ”o9 7” 21.8 59 1”65 4 24.1
10 710 " 18.9 60 " 66 4 20.0

11 7”11 7 22.1 61 Naehen " 23.9

12 12 " 22.6 62 Youngsan 4 24.5

13 13 4 19.8 63 Halla 4 24.1

14 714 ” 20.9 64 Mokpo 69 " 22.9

15 15 " 20.0 65 v 71 4 23.8

16 /16 " 21.6 66 no 77 4 24.2

17 no 17 " 24,7 67 1 83 4 27.6

18 718 " 24.3 68 1 84 14 25.8

19 19 7" 23.3 69 Dankyo 1 7" 24.2

20  Yongdong " 24.9 70 o2 ’” 23.8

21  Mokpo 21 " 21.5 71 "4 ” 23.6

22 v 22 " 21.9 72 "6 4 24.4

23 23 17" 20.8 73 Cheongpung 17" 24.2

24 "o 24 17 23.8 74 Dankyo 9 " 23.1

25  Yudal 2" 21.6 75 v 10 4 23.7

26 Mokpo 29 1 23.1 76 v 11 1 24.2

27 31 4 18.8 77 no 12 4 24.4

28 "o 32 4 20.9 78 13 " 24.5

29 33 " 24,0 79 14 4 23.3

30 o 34 7” 21.5 80 /15 4 23.5

31 35 " 22.8 81 16 " 24.0

32 1”36 ’” 20.4 82 " 17 ’” 21.1

33 n 37 1" 22.9 83 /718 4 22.0

34 38 " 22.1 84 no 19 4 21.5

35 39 " 20.9 85 w20 " 20.4

36 40 " 20.3 86 721 4 20.7

37 v 41 ’” 22.5 87 vo22 1 20.1

38 "o 42 " 21.9 88 23 1" 21.2

39 143 " 23.3 89 v 24 4 23.8

40 7 A4 " 21.9 90 125 " 24.6

41 /i 45 7 20.0 91 " 26 4 23.2

42 " 46 " 22.9 92 no 27 " 23.9

43 1 47 7" 22.0 93 n 28 " 24.3

44 7 48 " 23.0 94 129 4 23.6

45 149 1" 19.7 95 Asahi " 20.6

46 /50 1" 20.8 96 Chisaya " 20.4

47 7 53 4 23.3 97 Tokiwa " 20.1

48 /54 ” 22.3 98 Norin 14 7" 19.9

49 /55 1" 21.4 99 15 ” 20.2

50 56 " 22.2 100 16 14 21.3
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No. Var. Species Pr((())/:m No. Var, Species Px;c;:;m
101 Norin 25 B . napus 25.8 149 Future B napus 18.8
102 "o 26 1" 17.1 150 Janetzkis wei " 23.2
103  Azumashu 7 18.8 henstephaner
104 Hokuriku 27 " 19.7 151 Adonis 1" 23.2
105 Isuzu " 21.4 152  Avalon " 24.1
106  Isuzu MS 1 20.6 153 Orion 1" 28.4
107 IWO nadane " 20.6 154 Lifura 1" 26.7
108 Isekurodane 7 21.4 155 Rang " 25.8
109 Kasuyashu 1" 19.7 156 PI 305278 " 27.6
110 Wasefuji " 24.9 157 Lenora " 26.7
111  Azuma 22 ” 19.7 158 Velox " 24.5
112  Tsukushishu 17 20.6 159 Bar Bn 7A73 ” 23.2
113  Amori 28 1" 27.6 160 Bar Bn 7A75 iz 27.6
114 Tohoku 27 " 27.6 162 Liratop " 22.3
115 MR 1 /” 26.7 162  Stego 4 27.6
116 Slapska 7" 27.6 163 Librador " 29.3
117 Taiwan ’" 20.8 164 Annick " 24.9
118 Tai chang 7 21.2 165 Civastro B . campes- 24.9
118 Tai chusan 1 iz 24.5 tris
120 Bansai " 27.1 166 Janetzkis B napus 24.9
121 AB 119 " 30.2 winter rape
122 120 1 23.2 167 Sparta " 30.2
123 v 121 iz 20.6 168 Maja % 17.1
124 1 122 7 20.6 169 English giant " 23.2
125 7 123 " 26.7 170 Nevin 4 32.8
126 v~ 124 1 23.2 171 Canard " 22.3
127 o 125 % 20.6 172 Purple top B campes- 27.6
128 o 131 1 21.4 mammoth tris
129 » 132 1" 22.3 173 Mirado B . napus 15.3
130~ 133 1 22.3 174 Elena 7 20.6
131 Armander ” 19.7 175 Rafal " 17.1
132 Bronowski 1" 22.3 176 Westar " 24.1
133 Bele 7" 21.4 177 Regent 1" 27.6
134 Borowski % 20.6 178 Topas 1 24.9
135 Brassica B . campes- 25.8 179 Altex iz 23.9
192-4-80 tris 180 Candle B _campestris 23.8
136 Colza B . napus 24.1 181 Winfield B napus 24.1
137 Erra Z 24.1 182 Domo B _juncea 32.0
138 France 9 " 20.6 183  Youngsanpo 1 33.7
139 Germany " 21.4 local
140 Host rape sv " 21.4 184 Seoul local 1" 34.2
Supides 185 Suwon 1" 31.8
141 Molchouski " 20.6 186 S 67 B carinata 32.6
142 Niederanbacher 1" 25.8 187 OCHRE B hirta 36.2
143 Polnoslaski 1% 22.3 188 R 4127 B nigra 31.0
144 SR 37-1 GHR MS " 20.6
145 Target " 24.1
146 Matador " 20.6
147 Elvira 7 22.3
148 Korina 7 22.3
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