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Abstract |

‘The development of sunflower production not only ampiy
supplies Chinese people with a superior edible vegetative ©il,
put also greatly changes the composition of edible oils of
Chinese people. However, Chinese usual cooking practice --
shallow-fry, stir-fry,. quick-fry and deep-fry -- imposes
various demands or chemicophysical properties of edible oils.

In the experiment, we andlyzed the change in lipid acid
~ composition of the sunflower varieties tested in the trial
. spots situated in different latitudes in 1986 and ia the trails
of different sowing dates during 1994--1995, and concluded tha:t
the change in the level of oleic and linoleic acid intimately
correlates with air temperature. The authors consider it to be
recessary to .satisfy the different demands supposed by cooking
and indugtrious use by breeding the sunflower varieties stable
in genetics and differing each from other in 1lipid acid
composition, and think it to.be feasible to harvest sunflower
seeds of high oleic acid content by adjusting the sowing dates
hased on the ecological conditions in different regions ©of
China. Southwest, Midsouth, and East China should@ ke the -
guppliers of the vegetative oil of high oleic acid level, hence
sre of potential value to be exploited. .

Iatroduction

The development of sunflower production amply supplies a
superior edible vegetative oil and greatly changes the

.

composition of edible oils for Chinese people. Eowever, Chinese.

vsual cooking practice -- swallow-fry, stir-fry, quick-fry and
deep-fry -- imposes different demands on. oil chemicophysical
properties. :

Great attenticn has always been paid to breeding of
sunflower for oil quality improvement by plant breecders all
cver the world. The composition of fatty acids determinas the
ctilization wvalue of an oilseed crop variety. The cil,
extracted from the sunflowers grown. mainly under the cool
climatic conditions in Northeast, Northwest and Nerta China,
cortains generally 70 or more percent of linoleic acid, hence
our study aims at enhancing oleic acid content to satisfy the
demand of Chinese cocking practice.
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{1)

Saldotov, a sunflower breeder in VNIIMK of pre-Soviet Union,
bred & sunilower cultivar rich in oleic acid through brzeding
znd selection, hence greatly contributed to tha sunflcwer
breeding for oil quality improvement. The sunflower variety
Pervenets, bred by him through chemical mutation, contains 80--
$0 percent of oleic acid, and therefore became a valuabie
breeding wmaterial. Based on it,; the integrated varieties rich
in oleic acid, maintaining line, restoring line and hybrids
have been bred in U.S.A. and the hybrids have been put inte
production commercially. The like varieties have also keer bred
in pre-Yugoslavia. A sunflower variety AOP-1 bred in Holland
cortains more than 90 percent of oleic acid. A sunflower hybrid
rich in oleic acid Krasnodarskiy-885 bred in VNIIMK of pre-USSR
is almost equivalent to oliwve oil in fatty acid composition and
rutritive value: it contains 70--75 percent of oleic acid and
high level of tocophercl (being 5--6 times that in olive oil).
A sunflower cultivar rich in oleic acid PAC3542 has bzen bred
in Austrslia. In addition, the good result has been achieved in
gtabilizing oil chemical composition by enhancing tocopherol
level. Sunflower Inbred lines LG-15 and LG-17 have beern bred in
VNIIMK which can be utilized as donors of alpha- and beta-
vitamin E of high content and are highly stable to oxidation.
The above-mentioned demonstrated that the establishment of

. gerotypes high in oleic acid and special oils and s:able in
geretics by crop breeding had come to che preliminary result.

(2)
Our experiments aim at the formation c¢f donors of high
oleic acid by cultivation measures kecause of the absence of
gurflower germplasm resources rich in cleic acid. :

The experiments have proved that there is a high negative
correlation between the content of oleic acid and that of
liroleic acid, and the content change of both acids is mainly
influenced .by znvironmental conditions among which the air
temperature during sead development is of special importance,
that ieg, high 2ir temperature can increase the content of oleic
scid and decrease that of lincleic acid. The anchors cultivated
& single stable selection 75-1 (Paixuan No.1l) in eight
experimental spots situated in the main sunflower production
zor.e of China (north latitude 27° 18 '--46°12 ') &nd analyzed
the samplé harvested by gas-chromatcgraphy. The result shows
thet fatty acid composition of sunflowers varies greatly with
the production sgots. On the one hand, the composition is
influenced by latitudes; for example, sunflowers g-own in high
latitudes (Kangjin town of Heilongjiang Province and Baicheng
¢ity of Jilin Province, situated in north latitude 46°12 ° and
45738 ’ respectively) contain €9.27 and 64.96 percent of oleic
scid. On thne other hand, i is influenced by the altitude as
reflected by the oleic content of the sunflowers produced in
Hokhot {(north latitude 40°59 ) -- 62.90 percent which is more
then that <¢f the sunflower produced in Shenyang situated in a
Figher latitude (morta latitude 41°46 ‘) because that the
eltitude of Hohnot (1063 meters) makes the climate here cocler
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thsnr tha: cof Shenyang. The change pattern of linoleic acid
content 1is reverse to that of oleic acid conten: (refer to
takle 1).

In order to determine further the influence of air
temperature, we carried out the experiments on spring sowing
(25th of April) and summer sowing (10th of July) in Shenyang
srea during 1994--1995, the material being Liaokuiza No. 3 (for
oil) and Liaoshi No.l (for confecticn). The: result of gas-
chromatographic analysis reveals that summer-sowing sunflower
cultivarsg contain more oleic acid (65.5, 66.7, and 76.4 percent
respectively), and that spring-sowing sunfloweu cultivars
cortain more iinoleic acid {66.3, 48.8 and 46.7 percent

respectively, refer to table 2), showing that the sunflower
grown undexr cooler climatic cond;tlons contains more linoleic
szcid. Linoleic acié content of sunflower hybrid Liaokuiza No.3
sown in spring of 1$94 amounted up to 66.3%. The result Is
‘cornfirmed further by the analysis of metborologlcal daca (refer
to table 3). In the caze of spring-sowing sunflowers, the
sverage air temperature amounted to 25.3 ‘C and accumulativm
temperature amounted to 1080.5 'C from flowering to harvesting
(from 15th of July to ninth of August) and the days whose
highesgt air temperature exceeded 30°C amounted to twenty during
<he period, while in the case of summer-sowing sunflowers the
sverage air temperature amounted to about 16 "C from flowering
to harvesting (Seatember to the first ten days of Octcker) . The
snalvsis of data shows that the air temperature during the
development  of sunflower sesd can change the proport:on of
fatty acids in oil, hence the quality of sunflower oil can be
" improved by adjusting the sowing date.

The authors have described the influence of latitude and
altitude on the formation of fatty acid in their assay
“Ervironmental modification wvariation cf sunflower oil" : the
Ligher latitude is, the higher the oil content is, and the more
oleic acid cowponert is; in the same latitudes, the sunflowers
grown in the areas of high altitudes ccntain more oil; in the
same altitudes, the oil content increases with latitudes, and
the__n:luence of altitude is stronger than that of latitude,
showing that the main influential facter 1s still air
Temperature. o :

(3)

We are kreeding and s ielecting the sunflower varletves stable
in genetics and differing each from other in fatty acid
‘composition through conventicnal breeding to. satisfy the
different demands suggested by fcod and industrial use. Based
‘on this breeding &aim, we have analyzed the various ecclogical
corditions in China tc project the product'ou zones for the
sunflower oils of various facty acid ccmposition..

In China, the wmain production zoanes of sunflcwer are
distributed in the north latitudes from 35° to E5°. The
meteorological study shows that, on average, a difierence of a
degree in the latitude makes a Qdifference of 1.5 'C in air
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temperature. In Northwest of China, both latitude and altitude

sre high, and air temperature is relativelv low and the
temperature difference between day and night is relatively

laxge during plant growing pericd, sgo the sunflowers crown
there contain more oil and more linoleic acid in fatty acid
composition of the oil. Northeast is situated in relatively
Ligh latitudes aand a relatively low  altitude, and the oil
ceortent of the sunflower grown there varies with latituces and
cor.cain more linoleic acid. In North Caina, exclusive of Inner
Morgolia (situated in a high altitude), for such regions as
Beijing, Tian®in ard Shanxi to harvest sunflower seeds richk in
oleic acid the sowing date should be adjusted. Southwest,
Micwest and East China of porentially exploitation wvalue should .
e the suppliers of sunflower oils rich in cleic acid.

Table 2. Fatty acid composition of sunflower varieties
Liaokuiza 3 and Liaoshi 1 sown in differert date
sowing date 216 Cc18 c1lg ! cig * cLg .?
Liaokuiza 3 « k
sown in 4.9 4.2 66.3 22.4 0.5
spring, 1994 : :
Liaokuiza 3 .
sown in : 4.6 5.8 21.8 85 .€: c.7

summer, 1994

Liackuiza 3
.sown in’ 4.7 4.8 48.4 20.€ C.6
gpring, 1995 : :
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Table 3.  Meteoxological data during the period

frrom July to the first ten days of August.
year average air ~accuzulative lighting
tamparature temparature time
1981-1982 2475 1620.5 272.13
1994 26.3 1080.5 192.2
_______1_995 23.2 §51.4 140.8
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