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Discriminatory analysis on the morphology and major components of
kernels of the edible and oil-type sunflowers
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(1. College of Agronomy and Biotechnology, Southwest University, Chongqing 400716, China;
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Abstract; Edible-and oil-type sunflowers were discriminatorily analyzed in kernel size, protein content,
fat content, fatty acid composition and carbohydrate content. Results showed that the edible-type sun-
flower seeds and kernels are larger than the oil-type; seed coats of the former was mostly white striped
in gray background and those of the latter was black and seeds was fully enriched; average kernel protein
content of edible-type sunflower kernel was larger (19%) than that of the edible-type sunflower kernels
(15%); the oil contents of the edible-and oil-type sunflower kernels were in the range of 30. 09§ ~
42.4% and 30.0% ~47. 3% respectively; the main fatty acid components of sunflower kernel oil were
palmitate, stearate, oleate and linoleate, with a total of oleate and linoleate of about 90%; 70% of the
edible-type sunflower seeds had a linoleate content more than 60% . and 58% of the oil-type sunflower
seeds had a oleate content more than 80% ; the starch contents of edible-and oil-type kernels were 14 %
and 13% respectively. Although there are some differences in some of the main components of the edi-
ble-and oil-type sunflower kernels, sunflowers are categorized into edible-and oil-types mainly based on
its seed coat morphology. seed and kernel size and convenience in hand-hulling and eating.
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Tab.1 Sunflower Materials Analyzed in This Study

75 x5 M RHR I F5 25 BRI
1 8043-W2 21 11248-3419
2 10443-39041L 22 11248-3667
3 10443-3-239L 23 7346-2039-2
4 10443-1374GAL-M 24 7346-2052-2
5 14838-RSM39015L. 25 161195-13-0508-3A
6 10443-3-239M 26 17665-31202
7 10443-39018M 27 11248-3668-1
8 8043-W1 28 17665-31204
9 T 8043-W3 29 Tl 17665-31208
10 )il 10443-39041S 30 )il 11249-s675
11 1 10443-39018S 31 ) 7346-2052-3
12 008011 32 7346-2039-3
13 o H AE (WIX) 33 &R 15 X1
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Fig 1 Morphological comparison of the seeds and kernels of the edible- and oil-type sunflowers
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Tab. 2 Size comparison of the seeds of the edible- and oil-type sunflowers
TR bl DAz
K PAZHIME/ cm KER A/ cm ok PAZHME/ cm BRI/ cm
8043-W2 1. 59+0. 03bed 0.7040. 03bc 11248-3419 1.04£0.02a 0.53+0. 04b
10443-39041L 1.61+0.01bc 0.8440. 04ab 11248-3667 1.05%0. 05a 0.57+0.05b
10443-3-239L 1. 68+0.08b 0.88+0. 76a 7346-2039-2 1.01£0.02a 0.56+0.02b
10443-1374GAL-M 1.6540.05b 0.84=£0. 05ab 7346-2052-2 1.03£0.02a 0.56+0.05b
14838-RSM39015L. 1.42+0.05d 0.66+0.03c 161195-13-0508-3A 0.99+£0. 03a 0.43+0.03c
10443-3-239M 1.6840.07b 0.86=+0. 13ab 17665-31202 1.15+0. 06a 0.58+0.01b
10443-39018M 1.66+0. 06b 0.91£0.01a 11248-3668-1 1. 18£0. 28a 0.52+0.02b
8043-W1 1.59+0. 03bed 0. 7540. 04abc 17665-31204 1.16%0.02a 0.61+0. 04a
8043-W3 1.43%+0.11cd 0.67+0.06¢c 17665-31208 1.04£0.08a 0.56+0. 08b
10443-39041S 1.66+0.03b 0.81+0. 06abc 11249-s675 1.05£0. 08a 0.54+0.03b
10443-39018S 1.58+0. 03bed 0.80+£0. 07abc 7346-2052-3 0.96+0.08a 0.52+0.01b
8011 1.6740.08b 0. 82=%0. 03abc 7346-2039-3 0.94+£0.03a 0.48+0.03c
BrH e 2.05%+0.11a 0.86=+0. 02ab SRE15 1. 08=+0. 04a 0.48+0.03c
A 1.87+0. 14a 0.7040. 04bc H¥E 95 1.06%0. 13a 0.59+0.08b
T RE 1.95+0.02a 0.76=+0. 04abc Mg 15 0.9740.05a 0.4640. 06¢c
K I 1.99£0. 08a 0.74=£0. 05abc 567DW 1.03£0. 14a 0.50+0. 06b
T+ 2.0040. 06a 0. 78=0. 03abc 645 0.98+0. 10a 0.42+0. 06c
At 2.00%0. 12a 0.81+0. 10abc k25 1.01£0.03a 0.4840.05¢
K 1.92£0. 16a 0.79=£0. 08abc 765C 1.00£0. 06a 0.51+0.06b
S 1.99+0. 06a 0.77=+0. 03abc 665 1.00£0. 03a 0.47+0.05¢
H1{E +SD 1.75+0. 21 0.79+0.08 4 +SD 1.0440.10 0.52+0.06
A B R RTE P<<0. 05 K PA BF X5 RPEEHN Mean+SD (n=5)
3 SAMKMARBEFCHXMER
Tab. 3  Size comparison of the kernels of the edible- and oil-type sunflowers
THR T
ok PARHME/ cm KEARH(E / cm oK PARHME/ cm B HME/ cm
8043-W2 1.18+0. 04a 0.52+0.03a 11248-3419 0.87+0.02ab 0.44+0. 02abed
10443-39041L 1.16£0. 06a 0.51+0. 06a 11248-3667 0. 8740. 08ab 0.47=+0. 02abed
10443-3-239L 1.2140.02a 0.59+0. 06a 7346-2039-2 0.89£0.07ab 0.45+0. 02abed
10443-1374GAL-M 1.25+0.03a 0.56+0.02a 7346-2052-2 0.85+0. 03ab 0.46+0. 02abed

14838-RSM39015L
10443-3-239M
10443-39018M
8043-W1
8043-W3
10443-390418
10443-39018S
8011
LA e
HN
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TR

pNE
B L
Hot
R
SR
HJ{H £SD

1. 08+0. 04a
1.22+0.11a
1.1740. 05a
1. 2340. 06a
.1340.03a
. 1540. 04a
.240.02a
1.2340.05a
1.2140. 1a
1.1840. 13a
1.17£0.02a
1.19£0. 04a
1. 18£0. 04a
1.240.03a
1.14£0. 05a
1.14+0.05a
1.1840. 06

_ ==

0.48%+0.02a
0.55%0.01a
0.54+0.01a
0.54=%0.02a
0.55+0.03a
0.59+£0. 02a
0.57+0.02a
0.55+0.03a
0.57+0a
0.56=+0. 08a
0.53£0. 1a
0.49+0. 05a
0.56=+0.05a
0.55+0.02a
0.51+£0. 05a
0.5240. 04a
0.54%0.05

161195-13-0508-3A
17665-31202
11248-3668-1
17665-31204
17665-31208
11249-5675
7346-2052-3
7346-2039-3
EE1Y
W95
M 15
567DW
645
g2 S
765C
665
¥ +SD

0. 88+0. 03ab
0.96+0.02a
0.79=+0. 06b
0.92+0.07ab
0.98+0.03a
0.88=£0. 02ab
0.87=+0. 04ab
0.87+0. 05ab
0. 8640. 08ab
0.93+0. 05ab
0.78+0.05b
0. 84=£0. 08ab
0.88+0. 02ab
0.93£0.07ab
0. 88=£0. 04ab
0.87+0.09ab
0.88+0.07

0.46=+0. 05abed
0.48%40. 03ab
0.43+0. 03abced
0.51=%0. 04a
0.4940. 02ab
0.45=%0. 03abed
0. 48%+0. 04abc
0.48=£0. 0labc
0.45=+0. 04abced
0. 4840. 06abc
0.38+0.02d
0.45=£0. 05abcd
0.38%+0.02cd
0.39£0. 04bced
0.42=£0. 02abcd
0.4540. 05abed
0.45+0. 04

T AR PR RIRTE P<0. 05 KA REZ R RPN Mean£SD (n=5)
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Tab.4 Comparison of nutritional components in kernels of the edible-and oil-type sunflowers

s AR i A R I R € 26) ARAR NG 7 2 (%) Y B 4 38 B b
) 0 O F b R i i 2 g M R 0 0 0
1 16. 87 37.15 4,38 4.24 70.97 19. 24 18.70 5.30 13.82
2 17.79 34.09 5.77 4.59 38.61 51.04 16.79 5. 95 10. 75
3 19.3 35.46 6.90 4. 67 26. 80 60. 64 16.52 5.55 11.00
4 16.71 34.91 5. 80 3.96 24.37 64. 41 17. 86 4. 84 13.01
5 20. 47 35.11 8.01 3.21 17. 33 71.45 22.13 5.37 16. 64
6 18.79 34.77 6.17 4.99 24.10 64.74 21.46 5.10 16. 35
7 19.62 36. 26 6.08 4.58 23.13 66. 21 21.10 5.42 15.62
8 17.66 36.63 6. 60 4.54 30.02 58.02 23.16 5.81 17. 20
9 17 42,37 5.94 3.70 25.96 64. 39 15.70 3.75 11.92
10 19.12 37. 86 8. 44 4.13 16. 07 71. 36 18. 29 4.08 14.22
11 18.99 34. 30 7.39 4.04 22.30 66.28 21. 86 4.51 17.32
12 17.7 35.51 5.41 5.71 33.47 55.40 16. 50 3. 66 12. 83
13 19. 09 32.69 6.75 4.13 20. 55 67.61 20.57 6. 46 14.11
14 22.41 33.64 6.68 3.21 31.87 57.13 19. 27 4.62 14.70
15 19.76 32.40 5.81 4.02 20. 15 68.91 18. 83 4.61 14.13
16 20. 45 31.20 5.83 3.50 31.52 58.08 17. 84 4.43 13.37
17 17.29 30.03 8.33 2.61 13. 54 74.55 17. 00 4.56 12.42
18 22.28 33.97 7.17 2.18 12.75 77.14 18. 33 5.47 12. 84
19 21.79 34.93 6. 82 4.91 21.49 65.63 18. 96 5.30 13.59
20 19. 35 33.76 5.16 4. 13 28.69 60. 88 20. 21 5.83 14. 34
21 12. 95 35.21 4. 65 4.57 86. 05 4.72 19.76 5.35 14.43
22 18.16 36. 33 4,02 6. 04 85.28 3.35 18. 33 4.52 13.77
23 13. 44 37.66 4. 05 3.95 87.95 2. 84 22.89 5.42 17. 46
24 17.63 37.00 5.31 4.31 40. 48 49. 90 17.71 4.82 12. 89
25 16. 86 38.93 6.21 3. 44 35.12 54. 34 16. 64 4.31 12. 33
26 13. 24 46,57 5. 66 5.25 32.18 56.91 17. 00 4. 69 12. 31
27 13.48 33.26 3. 80 6.11 85.70 2.97 18.16 5.29 12. 87
28 14. 27 45,26 5.39 5.91 30. 75 57.95 17. 80 4.99 12. 83
29 16.47 47. 24 5.52 6.19 29. 56 57.97 18. 25 5.12 13.14
30 16. 74 34.77 3.63 0.08 89. 70 3.86 19. 05 5.47 13.59
31 17. 21 36.78 3.65 3. 00 89. 28 2.88 16. 06 4. 14 11.94
32 16.61 39.16 3.62 2.75 91. 30 2.33 17.49 5.00 12. 48
33 10. 3 30. 95 5.14 6.96 16. 56 71.35 20. 48 5.77 14.76
34 18. 06 30. 15 4. 87 7.42 20.98 65.53 18. 56 5.25 13. 30
35 15.43 29.71 5.11 6.62 16. 65 70.77 19. 41 5.45 13.93
36 17. 22 31.12 5.33 4.99 11.57 78.11 20.61 5.91 14.68
37 13.57 31.48 5.12 6.09 12.62 76.18 17.53 4.94 12. 60
38 16.58 29.59 5.18 6.69 12. 29 75.03 18. 60 5.34 13.27
39 15.91 30.18 5.67 6.97 14.94 71.57 19. 05 5.47 13.58
40 15.72 31.88 5.78 6.92 12.19 75.11 19.67 5.68 14,04
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