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Seed Alpha-tocopherol and Oil Content in Sunflower (Helianthus annuus L.) Inbreds,

Open-pollinated Varieties and Commercial Hybrids

YU ANy Juaun Juin” qudln winume®
Buppa Kongsamai” Jintana Junjerm” Somnuk Promdang®
ABSTRACT

Alpha-tocopherol is the most important antioxidant compound in sunflower seeds
and oil. The main objective of the study was to assess seed alpha-tocopherol and oil
content of 108 varieties of sunflower germplasm including 48 inbreds, 51 open-pollinated
and 9@ commercial varieties. The experiment was carried out at the Agronomy field,
Kasetsart University, Kamphaeng Saen campus, Nakhon Pathom province during
November, 2007- February, 2008. Seed tocopherol and oil content, seed yield, 100- seed
weight and flowering date were recorded on a plot basis. Seed alpha-tocopherol contents
of all varieties averaged 28.3 mg/kg. Alpha-tocopherol content of inbreds (455 mg/kg)
was statistically significant higher than that of commercial hybrids (22.2 mg/kg) and open-
pollinated varieties (17.8 mg/kg). Seed oil content ranged from 34.5 to 40.4 mg/kg. While
the commercial hybrids and open-pollinated varieties had significantly higher seed oil
content than the inbreds. But seed oil content was not correlated with seed alpha-
tocopherol content, 100-seed weight and seed yield per head. The study showed the
potential of improvement of seed alpha-tocopherol content in sunflower. Selection for
enhancing seed-tocopherol content seems to have no effect on reduction of seed vyield

and oil content.

Key words: sunflower, Helianthus annuus, tocopherol, vitamin E, seed-oil content
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Table 1. Lists of 108 sunflower varieties used in the experiment

Varietal types Number

Varietal names

Inbreds 48

#4, #12, #13, #14, HA 99, HA 124, HA 208, HA 232, HA 234, HA 277, HA

286, HA 289, HA 291, HA 292, HA 300, HA 302, HA 304, HA 313, HA 316,
HA 341, HA 343, HA 349, HA 382, HA 383, HA 851, PK 101, RHA 265,
RHA 269, RHA 270, RHA 276, RHA 288, RHA 293, RHA 294, RHA 297,
RHA 299, RHA 325, RHA 327, RHA 331, RHA 332, RHA 333, RHA 348
RHA 360, RHA 364, RHA 366, RHA 386, RHA 388, RHA 852, HANTRA

Opened 51
pollinated
varieties

276, A1402, AFTAB, AGUAPE!, ARMAVIRSK, ASANKA, BEACON,
BLACK SAYAR, CINZA 42, COMET, DARK STRIPE, FA3, FS-A-3,
FRANCESLEVER, GIRASSOL, GOR 104, GUAYACAN INTA, HYBRIDE

LARAGUE, IMPRINTA INTA, IREGISZURKE CSIKO, K 800, , K 949,
KARLIK, KORTENS, KUSTANIYSKIJ 01, L-2610, LGS-llI-1, LGS-IV-1, LGS-
V-1, MAMMOTH, No. 3241, No 3334, No K 1882, No K 953, NOVISAD20,
OLD TCHERNIAKA, OLEISTY BOROVSKIJ 01, ORIZONT, PEHUEN,
PEM-S-R-28. PERDOVIK407, PREREDOVIK, ROMSUN V-1646, S 72006,
SENECA, SHORT RUSSIAN MN 34%0OIL, TCHERNIANKA SELECT W-17,
TCHERNIANKA SELECT W-4, USSR IENISSEL, USSR SPUTNIK 70, USS
RVNIMK 1646 MN45%O0iL, VNIMK 8883

Commercial 9
hybrids

HYB 1, HYB 2, HYB 3, HYB 4, HYB 5, HYB 6, HYB 7, HYB 8, HYB 9
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Table 2. Means and ranges of 50% flowering date, 100-seed weight and seed vyield per

head seed oil content and alpha-tocopherol of sunflower inbreds, open-pollinated varieties

(OPs) and commercial hybrids (HYBs).

Traits 50%ower 100-seed Seed yield/ Seed-oil Alpha-tocopherol
Varietal types datev weight head content content
(DAS) (9) (9) (9 /kg) (mg/kg)
Inbreds 512464 b 50122 b 1681133 b 34470 b 455+158 a
(21.0-61.0) (1.8-10.9) (1.1-124.6) (15.6-48.2) (8.2-116.5)
OPs 56.92155 a 73%18 a 6142189 a 38.7186 a 17277 b
(47.0-72.0) (1.8-10.1) (11.9-121.0) (4.9-52.6) (45-415)
HYBs 532f18 b 51108 b 7172127 a 404139 a 222+408 b
(14.3-33.0) (2.7-7.2) (16.2-132.6)  (34.9-47.0) (16.5-27.7)
Overall mean 53.8 58 46.6 37.8 283
Paired t-test” :
Inbreds vs OPs 478 = 571 ™ 9.76 * 267 * 11.43 **
Inbreds vs HYBs 0.93 NS 0.13 NS 10.06 ** 232~ 437 *
OPs vs HYBs 1.99 NS 3.5847* 1.01 NS 0.58 NS 1.89 NS

Numbers in the bracket are the minimum and maximum value for each variable of each

varietal type.
" DAS

¥ Critical t-test value for group comparison

= days after seeding

NS = non significant

Fok

* = significant, = highly significant

628 un/nn. suvgiUianulnlafisnanes
nnsAnsfiuareee  Kamal-Eldin way
Andersson (1997) snirfisneanulilay
Dolde Aty (1999) anawilasanimadiafiiiiy
giaunTunsanszuIun1Indu (refining
process) vhtvitian1sgaiunlaiiseasen
Th5snaenn Tasamsdunsunsidanau
WAEAIINTY (deodorization) panyINUnTY
(Gogolewski et al., 2000; Tasan and

Demirci, 2005)
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Table 3. Pearson’s correlation coefficients of flowering date, seed alpha-tocopherol and

oil content, 100-seed weight and seed vyield per head of the sunflower inbreds, open-

pollinated varieties (OPs) and commercial hybrids (HYBS)

Trait Varietal 100-seed Seed yield/ Seed-oil Seed alpha-
types weight head content tocopherol
Flowering date  Inbreds 0.03 0.01 0.45* 0.08
OPs 042 0.46™ 0.41 0.23
HYBs -0.25 017 -0.45 -0.42*
100-seed inbreds - 0.31* -0.18 0.10
weight
OPs - 0.42* 0.65 -0.02
HYBs - 0.75* 0.13 -0.26
Seed yield/head Inbreds - - 053* 0.22
OPs - - 0.41* 0.23
HYB - - -0.35 -0.27
Seed-oll Inbreds - - - 042
content
OPs - - - -0.03
HYB - - - -0.06

* . * = the estimated correlation coefficients (r) are significantly different from r = 0 at

0.05 and 0.01 probability level, respectively, it means that there is statistically correlated

between the traits under consideration.
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