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1
OIL OF BRASSICA NAPUS

This i & contirpuation of US Ser. No. 08/374,402 filed
Jan. 17, 1595 now US Pat No. 3,965,755 which is a
continuation of US Ser. No {18/135,105 filed Gct 12, 1993,
now abandoned

1 FIELD OF THE INVENTION

This invention relates (o a variety of Brassica napus, and
1o oil obtained {rom seed of that variety

More particelariy, the present invention is direct to a
variely of Brassica napus designated AGO19, which pro-
duces seed containing about 71-78% oleie acid and no mure
than about 3% linolenic acid in the seed oil The oil has
improved responsivencess 1o antioxidants over standard
Canola oil, and is uscful in food and industrial applications.

2. DESCRIPTION OF BACKGROUNID AND
RELEVANT INFORMATION

Over 13% of the world’s supply of edible oil in 1985 was
produced from the oilseed crop species Brassica, commonly
known as rapesced or mustard . Brassica is the third most
importani source of edible oil, raaking behind only soybean
and patm Because Brassica is able to germinate and grow
at relatively low temperatures, i is also one of the few
commercially important edible oilseed crops which can be
cultivated in cooler agriculiural regions, as well as serving
as a4 winler crop in more lemperate wones Moreover, veg-
etable oils in general, and rapesced oil in particular, are
gaining increasing consideration for use in industrial appli-
cations because they have the potential to provide perfor-
monce comparable to that of synthetic or mineral/
raphthenic-based oils with the very desirable advantage of
also beinp biodegradabice

The performance characteristics, whether dietary or
industrial, of a vegetable oil are substantialy determined by
its fatty acid profile, that is, by the species of fatty acids
present in the oil and the relative and absolule amounts of
sach species While several relationships between fatty acid
profile and performance characteristies are known, many
remain uncertain Notwithstanding, the type and amount of
unsaturation present in a vegetable oif have implications for
both dietary und industrial applications

Vepetable oils are subject to oxidative degradation, which
can detract from the lubricity and viscosily characteristics of
the oil as well as cause changes in color and odor perceived
as undesirable Color and odor are obvicusly of particular
concern in [ood applications, where the autoxidation of
vegetable oils, and the sccompanying deterioration of favor,
is referred to as rancidity. The rate of oxidation is affecled by
severa [actors, including the presence of oxypen, exposure
to light and heat, and the presence of native or added
antioxidants and prooxidanis in the nil However, of most
pertinence (o the present invention, and perhaps generally, is
the degree of unsaturation of the fatty acids in the oif

The fatty acids present in vegelable oils are not equally
vuinerable to oxidation Rather, the susceptibility of indi-
vidual faity acids to oxidation is dependent on their degree
of unsaturation Thus, the rate of oxidation of linolenic acid,
which possesses three carbon-carbon double bonds, is 25
times that of oleic acid, which has only one double bond, and
2 times that of linoleic acid, which kas two. Linokeic and
linoleaic acids also Bave the most impact on flavor and odor
because they readily form hydroperoxides

Standard canola oif contains about 8~12% linolenic acid,
which places it in a similar category as soybean oil with
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respect 1o oxidative, and henee flavor, stability The oxida-
tive stability of canola 0il can be improved in a number of
ways, such as by hydrogenating to reduce the amount of
unsaiuration, adding antioxidants, and blending the oil with
an oil or oils having better oxidative stability For example,
blending canola ol with low linolenic acid oils, such as
sunflower, reduces the level of 18:3 and thus improves the
stability of the oil However, these treatments necessarily
increase the expense of the oil, and can bave other compli-
cations; for example, hydrogenation tends to increase both
the level of saturated fabty acids and the amount of frans
unsaiuration, both of which are undesirable in divtary sppli-
cutions

High oleic oiis are available, but, in addition 1o the
possible added expense of such premium oils, vegetable oils
from crops which have been bred for very high levels of
oleic acid can prove unsatisfactory for indusirial uses
because they retain fairly high levels of polyunsaturated
falty acids, principally linoleic and/or linolenic Suck oils
may still be quite usable for dietary applications, including
use as cooking oils, but have inadequate oxidative stability
under the more rigorous cenditions found in industrial
applications. Even the addition of antioxidants may =ot
suifice to bring these oils up 1o the levels of oxidative
stability needed for industrial applications; this is probably
due to the levels of linolenic acid, with its extremely high
susceplibility to oxidation, found in these oils

As previously stated, oxidative stability is impostant for
industrial applications to extend the lile of the lubricant
under conditions of beat and pressure and in the presence of
chemical by-products In such applications linclenic acid,
and to a lesser extent linoleic acid, are again most respon-
sible for poor oxidative stability

Therefore, it would be desirable to obtain & variety of
Brassica napus which is agronomically viable and produces
seed oil having & level ol oxidative stability suflicient 1o
qualify it For use in divtary applications, and which would
additionally he either sufficiently stable alone, or, depending
on the precise application, sufficiently responsive 1o
antioxidants, to find use in industrial applications

European Patent Application EP 323753, 10 Allelix Inc, is
direeted to rapeseed oil having an oleie conient of al least
79% and not more than 2% crucic acid A table on page 10
discloses a fatty acid profile of what appears to be &
preferred embodiment, constifuting a selection designated
Topas H6-90-99 with oil having an oleic acid content of
85.84%, u linoleic acid contemt of 3 54%, snd an a-linolenic
acid content of 2 68%

International Application No. PCT/US91/01965, to Pio-
neer Hi-Bred International, is directed to rapeseed having o
saturated futty acid content of no more than 4% by weight
in the form of stearic and palmitic acids, and a post-rushing
and cxtraction crucic acid content of no more than about 2%
by weight As shown by Tables I), G, and H on pages 30, 38,
and 39 respectively, the resulting oil also has an oleic acid
content of no more than 70 6496 by weight, a linoleic acid
content of at least 14 24% by weight, and an a-linolenic acid
content of at least 8 249 by weight

International Application No PCT/US91/05910, 10 B
du Pont, is directed to rapeseed seeds, plants, and oils having
aitered fatty acid profiles Several such profiles are
described, all of which contemplate a maximum erucic acid
content of about 2%, combined with (1) FRA saturates of
from abowut 4 2% to about 5.9% (page 3, lines 18-29), (b)
oleic content of from about 69%% 10 about 80% (pape 3, line
30-~page 4, line 11}, {c} linoleic content of about 8 4% to
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about 14% (page 4, lines 12-23), (d) palmitic acid content
of from about 2 7% 10 about 3 5% (page 4, lincs 24-35), (¢)
palmitic acid coatent of from about 6% o ubout 2% {page
4, line 36—-page 5, line 17), {f) stearic acid content of from
about 0 8% to about ¥ 19 (page 5, lines 18-27; the refercnce
to palmitic acid at page 5, line 26 would appear o be in
errar), and () linoleic phus linolenic acid conlent of no more
than about 14%, preferably 12 5% (pape 5, linc 28—page 6,
line 2}

International Application No. PCT/US92/08140, to E L
du Pont, is directed 1o rapesced having seed with reduced
glucosinolates (ard thus reduced sulfur), as well as reduced
linoleric acid The resuit was o rapesced having an
ce-linolenic acid coment of about 7% or less (sce page 5,
lines 5-10), more preferably less than or equal to about 4 1%
{page 5, lincs 19-23) The lowest content actually obtained
appeurs 10 have been 19%, which was sccompanied by
relatively low levels of oleic acid (64.19) and high levels of
linoleic acid (25 76)

SUMMARY OF THE INVENTION

The present invention is directed to a varicty of Brassica
napuy designated AGOLS, as well as to an essentially derived

variety of Brassica napus which has been essentially derived

from: AGO1Y. In addition, the present invention is directed to
a plant of AGO19; a plant of such an essentially derived
variely; any plant of the species Brassice napus having the
physiological and morphological charaeteristios of AGO1Y;
and, 1o a tissue culture of repenerable cells of any of these
plants, as well as to a rape plant regenerated from such a
tissuc culturc

In another embodiment, the present invention is directed
1o the seed of AGOLY, which has been deposited with the
American Fype Culture Collection (ATCC) uader 2ceession
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number ATCC 75560, and 1o sced of any of the plants as
described in the precediag paragraph

Also provided by the present invention is oif produced
from any of these seeds The oil has an oleic acid content of
from about 71 4% to about 77.4%, and a Hnolenic acid
content of no more than about 3% Preferably the oleic acid
conlent is from about 72 9% to abouwt 77.0%, and is most
preferably from about 72 9% to about 75.3% The linolenic
acid is preferably from about 1 4% to about 2 19, and most
preferably from about 1.79% {0 about 2 0456

The oil of the present invention has an oleic:linolenic acid
ratio value of from sboat 34 0to shout 55 3, more preferably
from about 36.5 1o about 51 3. Moreover, the oil has an
{oleicHlinoleic)/linolenic acid ratio value of {rom about 41 2
te about 63 9, and more preferably of from sbowt 44 1 to
about 596

The oil may be treated with an effective-amoust of at least
one antioxidany, resulting in substantially improved oxida-
tive stability relative to similariy treated normal rapeseed oil
as measured by the ASTM D2272 Rotary Bomb Oxidation
Test (RBOT) value. Preferred antioxidants include hindered
phenols, sweh as di-testisry-butylphenol, and metul
deactivators, such a5 triszole-containing antioxidants, ¢ g,
tolyltriazole or, more generally, the reaction product of
tolyltrizzole, an aldchyde, and an amine The hindered
phesols and metal deactivators may be used in combination

4 DETAILED DESCRIPTION OF THE
INVENTION

AGG19 is a spring Canola variely which produces an oil
with about 71 4-77 4% oleic acid, averaging about
75-15 3%, and no more than about 3% linolenic acid The
following table (Table 1) summarizes the [aity acid compo-
sition of AGO19 il along with that from standard Canola

TABLE 1

Standard Canola {Weslern Caanda 1992)

Ealty Acil Composilion

16:0 16:3 1840 381 18:3 183 260 201 20 224
Canoln N 0l 17 384 0% 111 06 16 03 0.6
AGO1S Greenhouse Increnses (Madison, Wiscunsin 1591)
Faity Acid Composilion
160 18:0 181 12 18:3 w0 et | 20 e} |
AGOLD 45 26 751 130 0 14d 13 06 nd
An nverige of 200 single planty were saulyzed, ns 6 sceds bulki/plint; nd = not detected
AGGIE Seed Incrense (Argenting 1991-92)
Fauty Acid Composilion
16:0 16:1 18:0 181 18:2 183 k0 ou 2000 21
AGDIS 35 03 16 M7 13 17 05 i2 03 tr
ALUIY 33 V) 17 N2 162 2 05 03 tr
AGD19 37 04 i4 7139 172 15 Ds 11 02 tr
Avirope 3§ 04 16 T2 166 I8 &5 12 03 tr

Sceds were brlked from one stntl lot for analysis; his dals represents 3 replicates, of 6 seeds
pet replicate; i » rice
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TABLE 1-continued

AGGIY Brecder Sced {Detorest, Wisconsin 1992)

Folty Acid Composition

Bog GC# 160 1601 3180 183 182 183 W0 201 2

2

0 223

AGD19 1 i A5 03 x4 T62 136 15 08 13 G4 it
AGO19 2 2 35 02 14 75 4G 146 08 14 G4 1
AGO19 3 3 36 €3 25 w3 138 146 0% 14 G5 1r
AGD1Y q 4 35§43 26 758 135 16 09 14 04 i
AGD19 5 5 s #4325 760 134 16 08 14 04 i
AGO19 6 5 3483 25 156 139 16 08 14 04 i
AGDID 7 7 36 03 26 1% 136 i5 08 13 04 3
AGDI9 8 8 34 02 25 761 )35 15 D& 14 04 tr
AGOIG 9 g 35 03 24 766 130 15 0% 14 04 ir
AGDIS 0 1 34 02 24 759 140 15 08 13 04 ir
Average 35 03 25 764 136 16 LS 14 04 ir

Seeds were harvested from one large feld; different lots were harvested inlo o separate bap each;
each bug wis hen amuiéa:d separately us G-seed bulk ssmples,
AGDY Sigeo Ineregse (Breckenrddge, Minnesoln 1992}

Fatty Acil Comppsition

#1600 16:% o 18 2 w3 W 2000 2200 221
AGEBIR 1 36 02 21 749 147 19 08 15 04 Ir
AGHS 2 36 0.2 22 75 148 19 08 14 0.4 I
AGBID 3 36 0.2 23 753 142 1§ 08 14 04 ir
Avernge 36 Q2 22 75 146 19 08 14 04 ir

One 25 acre lot was harvested, then annlyzed in 3 repiicales of 6-seed bulks sach
AGOIY Sipoo {Breckenridpe, Minnesoln 1992)

Fatly Acid Compuosilion

1610 162 180 18:1 18:2 18:3 &0 20:1 220

AGOI9 Seed 37 03 22 719 152 20 08 14 04
Crude (i 37 62 22 734 151 20 08 14 04
RBD O} 36 02 22 733 150 19 08 13 03

Ope 23 nere Jol was hurvested, yielding approx 20,000 lbs of seed; 10,000 Ibs of seed weie senl
[or processing lo POS Pitot Mant Corp. of Suskatoen, Cinada
AGO19 Sigco 2 Acre Foundation Seed Incrense (Breckenridge, Minneson 19933

Faily Acid Composition

Source 60 1&1 0 180 181 182 183 k0 21 230 22
5G83 511 36 03 1% 68 123 i 49 13 04 ir
SGY3 S 38 U3 27 6E 128 15 44 i3 04 ir
SGY3 543 35 03 28 774 121 14 09 i3 04 ir
Average 35 03 4 T8 124 15 09 i3 04 ir

One, Z-nere fol was harvested, then analyzed in 3 replicates of 6-seed bulks each
AGD1Y Foundntion snd Cenified Production (Minnesota 1993)

Fally Acil Composition

Source 160 161 180 &3 &2 183 00 2001 %D 2
coo3 m 40 04 28 T4 340 17 0% 132 05 it
CD93 #2 44 04 31 714 1553 21 10 17 03 4.4
CDY3 #3 39 03 28 M4 343 16 09 12 04 ir
Avernge 41 04 29 734 1435 18 09 14 05 &1
5W93 42 kY 43 27 M3 46 18 08§ 12 n4 i
SWo3 & EX) 43 I8 756 138 16 09 13 na nd
SWoa #3 ag a3 28 738 151 17 09 12 04 nd
Avernge g ¢3 28 M5 144 i7 0% 12 0.4 tr

CD93 w 1993 30 acre Foundadon seed production {Minaesoln)

SWD3 = 1593 85 acrs Cenified secd producdon (Minncsoty)

For ench produclion, the entire acrenge was harvested agd anaiyzed in 3 replicates of 6-sccd
bulks each The 0.4% crucic value shown for CD93 42 is believed to be duc to the presence of
wild mustard in the harvested field

65
For ease of comparison, the information from Tabie 1 is content, curpulative lincleic and linolenic comtend, ratio
charted in Table 2, which includes the otal monounsaturate value of oleic to linolenic acids, and ratie value of combined
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{oleicHlinoleic)linolenic acids for cach cxample “Rutio
value” means the value obtained by converting a ratio, such
ag the 75 1:2 0 ratio of oleicilinolenic acids shown for the
“Greenhouse 917 entry at the 1op of Table 2, and converting
it 10 a numegical value, here, 37 6. (With regard to the POS
test crush from 1992, Table 2 shows the results of the seed
assay only, and nol of the subseguent crude and RBD
{refined, bleached and deodorized) oil analyses )

Table 2A provides comparative data among the two parent

lines of AGO19 (AGO13 and BNOO1OY; “Standard Average”™ 10

canola values, representing the overall fatty acid values for
standard canola grown in 28 crop districts in Western
Canada (12 in Manitoba, 9 in Saskatchewan, and 7 in
Albesta) in 1992, as reported by the Canadinn Grain Com-

mission (DeClercq and Daun, Quality of 1992 Western 15

Canadian Canola, Report to Canola Industry Mecling,
Saskatoon, Dee 1, 1992% hereinafier #1992 Canadian Grain
Comemission Report™); and two fow linolenic lines, Stellar
and Apollo, all as compared with the overall averages for the
AGO19 data presented in Table 2

TABLE 2

19461452

Falty Acid Composition fol  18:2 4+ 18/ (I8:1 + 142y
Sosrow 60 161 180 181 182 53 200 20 220 223 Towl Mono 18:3 183 18:3
Cireenhouss 91 45 24 751 30 20 1 i3 D6 nid 106 764 150 374 44.7
Argenling '93-92 35 3 146 M7 w3 17 5 1203 Ir JLIEN 6.2 180G 439 535
Argenling '$3~92 33 v4 17 742 62 21 V) 12 U3 r 49 758 183 353 530
Argentina '91-92 37 {4 14 739 7215 5 i 0z lr 249 54 87 449 3 60.7
Argenlinn Average 35 4 14 753 66 18 s 12 03 Ir 1080 758 183 420 514
PGS Test Crush '92 37 43 22 29 52 20 0.8 14 04 989 446 172 s 441
Delorest 97
Bag 1/GC# 1 35 &3 24 %2 136 15 48 13 04 Ir 1080 18 151 508 599
Bag HGCH 2 35 82 24 735 M0 16 B8 14 04 Iz o8 8 T 156 472 550
Bog 3GCH 3 36 83 25 743 130 16 0% 14 05 ir 1001 8D 144 417 558
Bag 4/GCH 4 35 83 128 758 135 156 09 14 04 tr 106.0 715 151 474 558
Bag 5IGCH 5 35 43 25 7.0 134 16 {8 14 &4 I 999 77 150 475 559
Bag 6/GCH & 34 43 15 56 139 16 48 14 &4 Ir 959 773 155 472 559
Bag TGCH T 36 03 26 O 136 15 48 13 g4 tr 108.0 1S 151 506 597
Bag 8/GCH 8 34 82 28 7wy 135 15 48 14 §4 Ir 098 177 150 507 597
Bag 9/GC# 9 35 43 24 6 130 13 40 4 84 It 106.0 73 145 511 597
Bag 10/GCH 10 34 62 24 759 140 13 88 13 04 tr 299 114 155 5046 0y
Deforest Avemge 35 03 238 TE0 136 16 48 14 04 Ir 999 7746 51 490 518
92 Sigeo Incrensc 36 g2 21 ey 147 1% 48 15 04 ir 100.1 760 66 394 472
B2 Higeo incrmaace g 03 2z ™E 148 19 08 14 414 ir 998 161 Wl Az 474
92 Sipeo Incrense g 02 23 753 14 18 08 14 04 ir nna 69 60 4R 497
Sigeo Avernge 36 gz 2 e s 19 a8 14 04 ir 1004 W H 401 470
Average for "01-92 36 gz 23 753 143 17 48 13 74 ir 999 769 160 457 530
Sigeo 2 Acre
Foundation Secd
Incrense - 1993
SGR3 5} A6 03 29 e 123 16 0% 03 04 ir 1001 |4 139 480 557
SGU3 542 335 03 27 68 128 135 a9 13 04 H) W0z 84 43 572 567
SGE3 543 35 03 8 T4 121 14 0% 13 04 i 001 700 135 553 639
SGE3 Average 35 03 28 774 124 13 09 13 04 ir 1001 786 139 513 306
1993 Foundution und
Ceztified Production
D93 #1 4.0 04 zB Td Moo 17 0y 12 0s 144 929 60 157 138 520G
CDo3 w2 44 04 kD] 7i4d 151 1% 10 17 05 04 JLEEE ] 730 172 ECN] 412
CDO3 #3 3n a3 B 4 3 16 0e 12 04 Ir W0 T5G 161 A6 5 55.6
CD93 Average 41 n4 29 734 M5 18 04 14 0% 03 753 163 CER] 49 6
SWo3 #1 38 03 17 143 46 1B 08 1z 04 e G990 TSR 164 413 44 4
SWos # 37 03 I8 7506 136 16 05 13 04 nd wn.2 T2 152 472 558
SWU3 #3 iy 0y 18 e % @7 Uy 13 04 nd 9y 751 168 433 5132
SWOT Avernge 38 03 18 ME M4 17 09 12 D4 Ir 64 161 439 524
Average for '3 38 03 I8 750 138 17 09 13 04 ir TG0 155 456 539

nd = 50t delected
i ow lnee
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TABLE 2A
Comparalive nin
Entty Acid Compasition Towl  18:2 4 181/ (1B + 18&:72)
Souvree 160 161 1B I8 3E:2 A3 2000 2001 220 211 ol Mono 18:3 183 18:3
AGO13 32 19 2 92 80 07 16 D4 tr 992 58 1772 43 1041
BNOG1G 52 18 632 50 15 10 o1 988 643 275 353 353
Standard Average 37 03 17 584 0% 111 06 16 03 06 992 a0 % nG 53 71
Stellnr 41 12 5840 30 29 06 14 04 (1 o7 508 19 2430 307
Apollo 40 i9 666 I35 19 0¥ 13 04 01 998 674 /4 347 473
Qvenli AGOID Ave 37 &3 25 52 41 1708 13 044 4G 1000 768 158 453 538
tr w trce
15

It should be noted that the inclusion of information herein
related to other rapeseed Haes, including the AGO1Y parent
lines AGO13 and BNOOTG, for comparative purposes is not

an admission that such lines cozstitute prior arl This infor-
mation is being included simply to facilitate cxamination of -

the present application

Tables 2 and 2A should be viewed bearing in mind the
mechanisms underlying production of falty acids in veg-
ctable seed oil The major producet of fatty acid synthesis is
palmitate (16:0), which is clongated to stearate (18:0)
Stearate is then successively desaturated, apparemly by a
sequence of different enzymes and/or at different cellular
locations, to oleate (18:1), linoleate {18:2), and linolenate
(18:3)

Acomparison of the cumulative levels of 18:0, 18:1, 18:2,
and 18:3 in AGO1Y, its parent lines AG013 and BN0010,
standard rupeseed, Stellas, ApoHo, and the Allelix line from
EP 323733, reveals that the cumulative content of these four
species of 18-carbor acids (18:0, 18:1, 18:2, and 18:3) varies
only within a narrow range, {rom a low of 921% for
standard rapeseed to s high of 93 9% for the Allelix varicty
From this, it is apparent that the efforts to manipulate oleic,
linoleic, and/or nolenic acid content reflected by Allelix EP
323753, Pioncer Hi-Bred PCT/US91/01965, du Port PCTY
U802/08140, and the present invention, represent attempts
to alter the nermal functioniog of desaturase enzymes in
rapeseed, I ¢, 10 alter the distribution of 18:0, 18:%, 18:2, and
18:3 within the oil as opposed fo significantly aflecting the
overall amounts of 18-carbon falty acids present in the oil

Therefore, selection for very high oleic acid content
vegelable oils, such as the Allelix document, presumably
focus on selection of plants in which the sccond desaturation
step, of 18:1 10 18:2, is impaired However, the step in which
18:2 is then despurated to 18:3 would appear 1o be, if not
independent, at lcast not directly ticd o the 18:1-+18:2
desaturation step This is shown by the fact that while
Aliclix-appears to have identified plants with a substantially
impaired 18:1-»18:2 desaturation step, yielding an oleic
acid content of slightly over 85%, this did not prevent
linolenic acid from being present at a level of 2 68% (sec
table, page 10). In contrast, while AGOL9 &as an overall
average oleic acid content of abouwt 75%, its average lino-
fenic acid content is osly about 1.7%

Other distinctions between AGGL9 and the comparative
data arc clearly ovident, such as in the ratio value of oieic to
linolenic acid, shown in the next-10-1ast column of Table 24
under the heading “18:118:3” This ratio is reflective of
oxidative stability, which is very responsive to increases in
oleic levels and decreases in linolenic jevels The overall
average 18:1/18:3 ratio value achieved by AGO19 was 45 3,
whereas lypical ratic values for standard canola range

30
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around 5 {see 1992 Canadian Grain Commission Report),
and the highest comparative value shown is 34.7, for the low
linolenic variety Apollo

The success of the present invention in oblaining planis
wherein the desaturase slep leading to linolenic acid is
impaired can be most readily quantified by the ratio value of
{olcic+linoleic)linolenic ncids, which also provides an addi-
tional indicator of oxidative stability. This ratio value is
showsn in the last colume of Table 2A, under the heading
“(18:1+18:2)/18;3”. While all unsaturates contribute (o oxi-
dative degradation, as previously indicated the rate of oxi-
dation of linolenic acid is 25 times that of oleic, and 2 times
that of linoleic Therelore, linolenic acid, which is moreover
the only tri-unsaturated faty acid preseat in rapeseed in
measurable amounis, is a key weak spot in attempts 1o breed
high oxidative stability rapesced oils

The present invention achieves remarkabie suceess in
minimizing linolenic acid levels, without a concomitant
szcrifice in the goals aof also obtaining high oleic acid levels
and low linoleic acid levels. Thus, while Stellar and Apollo
achieve linolenic acid values of 2 9% and 1 9%,
respectively, they have oleic acld contents of only 584 for
Stellar and 66% for Apollo, compured with the staadurd
average of 58 4% and the AGOI9 average of 752%.
Similarly, Steifar shows a lincleic acid content of 31% and
Apollo of 23.5%, compared with the standard average of
20 9% and the AGO19 averape of only 14 1%

Thus, the closest comparative {oleicHlinoleic)/linolenic
value appears o come {rom the Apollo line, with & valuc of
47 1, compared to the AGOLY range of 41.2-63 % and overall
average value of 538 Apollo achieved this value at the
expensc of an above-standard level of finoleic acid (23 5%)
and an eleic acid fevel (66 09%) that is significanily, but not
dramatically, higher than standard (58 4%). The contrast
between this result and AGO19 may be seen by comparing
the respective lnoleic+linolenic values; 254 for Apolio
versus 158 for AGO19, both as compared 0 32.0 for
standard rapeseed N is noteworthy that AGOL9 farther
contains extremely low Jevels of erucic acid. In most assays
the erucic acid centent was below the level of mearingful
guantification, ie, below around 005% The only real
exception, which was the 0 4% level measured for the 1993
CD93 #2 sumple, is believed to be due to the presence of
wild mustard in the field which was commingled with the
AGQ19 during harvesting

As a reselt of its unique fatty acid profile, AGOL9 has
substantially improved oxidative stability compared to nor-
mal rapesced, and even compared to parent lire AGO13 This
is shown by the Rancimat data in Table 3; the Rancimat is
a refatively low-level, dietary applications-oriened rancid-
ity test, which is conducted at 120° C:
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FABLE 3
Sotree Rencimnt Valug (@ 126° C)
Normal Canala 14 hours
AGO13 3.9 hours
AGOE9 6.2 hours

Unexpectedly; AG01Y nlso has a very substanlially improved response to

12

lodging and to blackleg, and is comparable to Delia in height
and il content.

Additional key characteristics aad traits of AGO19 arc
presenied in Table 6

anlioxidanis, & shown in Fible 4: TABLE 6
10
Objeclive Description of AGOL9
TABLE 4 SPECIES

oil Antioxidant RBOT (1) Hrussica napus
Nomal mpeseed {2) Nope 13 15 ME,

2% hindered phenol (3) 53 Spring

2% hindered phenol + 0.85% metal 43 7 -

deactivator (4} PLANT HEIGHT
AGOI9 (5) Nont 13

: 133 cm il

2% hindered phenol (3} 175 “nme hoieht a5 Tells

2% hindered phenol + 085% metal 150 010 o I-‘Ii:icr thn Wastor

deactivalor (6) Height Class - Medium 1all (Deltad
Netes STEM ANTHOUYANIN

(1) RBOT = Rolary Bomb Oxidation lest, using ASTM DT, mensused

ns minwtes required for o 25 {b pressurc loss

(2} The normal wapeseed off used in genernting Tobles 3 and 4 had the

foliowing fatly ncid profile;
16:0 16170 18:0 181
35 02 16 51

(3) Di-tertiary-butylphenol

(«4) Reomet @ 39, o trinzole derivalive (msore specifically, a reaction prod-

uct of tolyltsinzole, formaldehyde, nnd bis-2-ethylhiesy] secondnry amine)

available commercially from Ciba-Geigy Corporatien.

(5} An RBD {refined, ilcnclmd, and deodorized) sample of AGOLY was

used,

(6) Tolylirinzele

182
188

18:3
88

20:0
0s

20:1
14

NG

0.4

anl
0o

As may be seen, normal rapeseed oil and AGO1Y stiow no
detectzble difference in baseline stability under the rdigorous
conditions of the RBOT test. However, when a 29% treat
level of hindered phenot is added, normal rapesced improves
o an RBOT value of only 55 minmtes whereas AGOL9
improves {o 125 minules Bven more dramatically, wilth a
combined treat of 2% hindered phenol plus 0.05% metal
deactivator, the respective RBOT walues declined 1o 43
minutes for normal rapeseed, but incressed to 150 minutes
for AGO1Y9 (Althouph different metal deactivaiors were
used, the expected difference in results, if any, attributable 1o
the different performances of these two chemically similar
deactivators does not explain the opposite resulis observed
between treatmenl of normal rapeseed versus treatment of
AGO19)

AGOLY is best adapted to the spring Casola production
area of North Dakota, Minnesots, and western Canada Yield
trinls were accordingly conducted in 1992 (o compire the
agronomic performance of AGO19 to that of the ¢lite Canola
cultivars Westar, Profit, Delta, and Legend in one location in
western Canada. The results of this trial are presented in
Table 5.

30

40

45

50

58

Abseat
SEED COTYLEDONS

Max. width {vily developed; mean of 50 graded seeds - Medium
SEEDLING GROWTH HABIT

T.en{ rosetis-torght
LEAVES

Margins (serration) - weak

Lobing (fully developed leaf on plant or reseiie) - Absent or very weak
Leaf Attachment lo Stem - Pastial clasping

Color « Medium dark green

Glaucosity - Weak to nedium

FLOWERS

Flower Buds Location - buds ot tip of apicsl meristem
Pewal Color - Yeilow

Anther Dotting {at opening eof flower) - 100%
Flowering plass {Spring sowa) - Medium late

PODS {SILIGUE)

Pod Type - Bilaleml singie pod

Silique Beak Length - Mediuny

Pod Length - 70 mm

Pod Width - 5 mm

Pad Hahit -Semi-creet to creat

Pedicel Length - Long

Ripening Class - Late

Days 10 Moturity - 106 (5 doys Inter than Weslar)
SEEDS

3.7 p/1008 unsized seed

Weight same ns Westar

Weight Class {grams) - 30-39

Seeds Per Pod - 25

Tegtn Celor - Binck

CHEMICAL COMPOSIEION OF SEED

Enucic Acid - Low (less then 2%)
Glucosinolnic Canlent - 13 mmotes/g (Low)

TABLE 3
X il Percent - 36 5%
Yiehd (1992) Protein - 39.5% (oi! free menl)
kefhn Matarity  ileight Ladging Blackleg  Gil Fatty Acid Composition - See Tible 1

Entry & Westary  {days) {em) (1-5) (05} (%) FROST TOLERANCE
Wemar 2002 (109) 101 123 40 65 374 O .
Profit  2182{109) 102 125 30 33 387 Modernlely Susceptible
tegend  2162{108) 102 7% 23 13 369 LODGING RBSISTANCE
Delin 2342 (137) 104 134 EY: 28 365
AGEIT 2302 (115) 106 133 28 25 365 Maoderalely Suong

As may be seen, AGOLY outyielded Westar by 15% Itis
also laler in maturity than Westar, has moderate resistance to

[

HERBICIDE RESISTANCE

Alrazine - Susceptible (Tet Newl)
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TABLE G-continsed

Objeetive Deseription of AGO19

DISEASE RESISTANCE

Sclerotinin Stem Rot (Selerorinia sclerotiorim) - Susceptibie
Blackiep Stems Conker (f eprasphaeria maculans) - Maderale zesistance
White Rusl (Albugo camdida) - High resistance

The characteristics deseribed in Table 6, in combination
will the fatly acid composition described in Tables 1 aad 2,
clearly differentiate AG0L9 from other Brassica napus vari-
¢ties and make it a unigue variety

AGG1Y can be used for contract production in countrics,
such as Canada, where spring Canola is adapled The oil
produced from AGO1Y seed has improved stability com-
pared 1o standard Canola ol while retaining a desirable
dictary fatty acid profile, and thus has applications in bath
edible and industrial products where these charaeteristics are
required

It will be readily apparent that, given AG0O19 as a stading
poiat, the particular benefits afforded by this variety can be
manipulated in a oumber of ways by the skilled practitioner
without departing from the scope of the present invention
For example, the seed oil profile present in AGO19 can be
trapsferred into other agronomically desivable Brassica
napis vagieties by cosventional plant breeding technigues
invelving cross-poilination and selection of the progeny

Regeneration techniques may also be used. One initially
selecis cells capable of regeneration {ep., sceds,
microspores, ovules, pollen, vegetative parts) from a
selected plant or variety These cells may optionaily be
subjected to mutagenesis, {ollowing which a plant is devel-
aped from the cells using regeneration, fertlization, and/or
growing techaigues based on the type of cells mutagenized
Applicable regeneration lechniques are known to those in
the art; sce, for example, Armstrong, C L, and Green, C E|
Plama 164:207-214 (1985); Duncan, D R et al, Planta
105:322-332 (1985); and, Close, K R, and Ludeman, L. A,
Plant Science 52:81-89 (1987), the disclosures of which are
hereby incorporated herein in their entiretics by reference
thereto.

Such manipulations of plants or seeds of AG019, or parts
thereof, may lead to the creation of what may be termed
“essentially derived” varieties The International Union for
the Protection of New Vareties of Plants (UPOV) has
provided the following puideline for determining if a vaciety
has been essentially derived {rom a protected variety:

[Alvaricty shall be deemod to be essentially derived from

another vadety (“the initial variety™) when

(i} it is predominamby derived from the initial variety,
or from a varicty that is itself predominantly derived
from the initial variety, while retaining the expres-
sion of the essential characteristics that resull from
the genolype or combination of penotypes of the
initial variety;

(if) it is clearly distinguishable from the initial variety;
and

(iif) except for the differences which resull from the act
of derivation, it conforms to the initial variety in the
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expression of the essential characteristics that result
from the genotype or combination of penotypes of
the initial variety
UPOV, Sixth Meeting with Iaternational Organizations,
Geneva, Oct 30, 1992; document prepared by the Office of
the Usnios

The present invention has of necessity been discussed
herein by reference to certain specilic methods aad materi-
als The enumcration of these methods and materials was
merely illustrative, and in no way constitules any Hmilation
on the scope of the preseat invention I is to be cxpected that
those skilled in the art may discern and practice variations of
or aliernatives to the specific teachings provided hereia,
without departing from the scope of the present iavention

What is claimed is:

1. Oil produced {rom the seed of Brassica napus, said oil
having an oleic acid content of {rom about 71 4% to about
77.4% and a linolenic acid content of no more than sbout
3%

2. The oil as defined by claim 1, wherein said oleic acid
confent is from about 72 9% to about 77.0% and said
linolenic acid content is from aboutl 14% to about 2 1%

3 The oil as defined by cluim 2, wherein said oleic acid
conient is from about 729% to about 75.3% and said
lirolenic acid content is from shoat 1.7% 1o about 2 0%

4 The oil as defined by cluim 1, said ofl havinp an
oleic:linolenic acid ratic valee of from about 34 0 1o about
553

5. The oil as defined by claim 4, wherein said oleic:lino-
lenic acid ratio value is [rom about 36 § 1o about 51 3.

6. The oil as defined by claim 1, said oil having an
{oleic+linoleicy/linolenic acid ralio value of from about 41 2
to abowt 63 9, and & combined linolcic+linolenic acid con-
tent of no more than about 18 7%,

7. The oil as defined by claim 6, wherein said {oleic+
linoleic)linolenic acid ratio value is from aboul 441 to
about 59 6

B The oil as defined by claim 2, further comprising an
cffective oxidative stabilizing amount of at least one
antioxidant, suid oif having a substamially improved ASTM
122272 Rotary Bomb Oxidation Test value relative to normal
rapeseed oil also treated with suid at least onc antioxidant

9. The oil as defined by claim 8, wherein said o1 Jeast one
antioxidant is selected from the group consisting of hindered
phenols and metal deactivators,

10 The oil as defined by cisim 9, [esther wherein said at
least one antioxidant is di-tertiary-butylphenol

11. The oil as defined by claim 9, further wherein said
medal deactivator is a trinzole-confaining metal deactivator

12 The oil as defined in claim 11, wherein said (riszole-
containing mefal deactivator is sclected from the group
consisting of tolylirixzele and the reaction product of
tolyiriazole, an aldehyde, and an amine.

13 The oil as defined by claim 9, furtber wherein said at
least one anlioxidant is a combination of di-lertiary-
butylpheno! and o triazole-containing antioxident

14 The oil as defined by claim 2, whercin said ofl is
produced from sced of a Brassien napus varicty having all
of the physiological and morphological characteristics of the
Brassica napus variety having ATCC accession number
75560



