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Fig.1. Comparison for the unsaturation index uId™® of major lipid classes among cereals
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Fig.2. Comparison of PC fatty acids among cereals
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Table 1. Molecular species composition] %[ of PC and TG in cereals
species DB* Rice  Corn Wheat Rye
LLn 5 1 1 5 8
i A | 18 24 33 38
OL 3 26 32 20 18
PI; 2 22 18 26 23
00 2 13 14 6 2
PO 1 17 11 9 5
TG species
Highly desat. type >5 23 38 47 52
Less desat. type €4 77 62 53 48
*Number of double bond

Table 2. Unsaturation index™ of component fatty acids in major lipid classes from cereals

Lipid Rice Corn Rye
RD19 IR64 Koganenishiki Kirara397 Yukihikari Pirika Kustro

PI 0.88 0.91 0.93 1.00 ND 1.20 1.30
PC 1.04 1.08 1.13 1.18 1.21 1.34 1.59
TG 1.11 1.07 1.14 1.18 1.21 1.39 1.66
PE 1.15 1.13 1.21 1.25 1.34 1.42 1.69
DGDG 1.23 1.29 1.48 1.51 1.60 1.54 1.74
MGDG 1.556 1.51 1.96 ND 12 1.61 1.79

*UI : Average number of double bonds per acyl chain
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Table 3. Fatty acid composition of polar lipids in rice grain in relation to cold tolerance

Ching-shi 15* Bir-ze-goo* Nagina 22* Douhoku 50 Yukihikari Nourin 20

Fatty acid [0V} (LT (LS) (HighT)  (Modelate T)  (Less'T)
16:0 11 14 16 27 28 29
18:1 18 19 25 30 27 24
18:2 64 61 55 39 42 43
18:3 7 5 1 2 2 3
C16/C18 0.12 0.16 0.19 0.37 0.38 0.41
Ul 1.67 1.56 1.38 1.15 1.16 1.17
18:1/18:2+18:3 0.25 0.28 0.44 0.72 0.62 0.54
*M. K. Majumder et al.(1989)
183 (%)
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Fig.3. Comparison of lipid unsaturation and rice cultivars with different chilling susceptibilities
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Fig.4. Fatty acid composition of rice grain PC from Japonica and Indica types
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Fig.5. Rice cultivars used and FA composition of grain PC
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Fig.6. Relationship between chilling susceptibility of rice and grain lipid unsaturation
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Fig.7. Molecular species composition of grain PC in rice with different chilling susceptibilities
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Fig.8. The degree of unsaturation in grain PC from rye and wheat

000000000000000000000
00000000000000Table 400000
0000000000000018: 2000000
0000000018: 100000000 ¥ 13
00000000000001979000000
ooooooMoooo20.32€cO18: 10
18: 20000M38.70MO00000000O
000000000000
0O00OPCOOOOOOOOOOOOOOO
000000000000000000000
Fig.o00000000O00O00O00O0000
000000000000500000000
000000000000 200000000
000000000000000000000
000000000000000000000
000000000000000000000
00000000000000
00000000000000000000
000000000000000000000
0000000000000 Fig.1000 0

021co0o0ozreco0oooooooon
oooooooooooboooooooDo
ooboooooooooboooobooooono
ooboooooooooboooobooooono
obOoob0O0o0o0O0Fg.SO00O0000DOOO
oO0o0ooogls: 1gopoooooooooo
oobooooooooobooooooooono
ooooooooooobooon
gooooooooooopcoooooon
ooooob 200000000000000
OoOO0OO0O0Figl1OoO0O0000oooo0
102000016: 0,718 10016: 0,718
:200000000000021COOO
oOooz2rco0oOoUoOooouono
20000018: 1,718 10018: 1,718
200000000 z2000000000O
goboooboooooooooboooo
gobodoboooobooooooo
oooooooood
gobooooooooooooboLLta o



24 000o0ooogoooo o290 2005

Table 4. Effects of environment in fatty acid composition

Sunflower seeds

D. N. Grindley(1952)[M. Yamazaki(1987)]

Daily mean temp.(°C) (%)
Min.  Max. sewrated  1B: 18:2
Winter culture 16.4 32.6 10.9 34.5 54.6
Summer culture 26.9 40.0 10.5 56.3 33.2

Brown rice

18:1%=0.406X+30.53

H. Taira(1979)

18:2%=—0.308X+45.04 (X: Daily mean temp. during ripening)
20.327C represents the equal amount(38.7%)of 18:1 and 18:2.
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Fig.9. Variations of PC unsaturation with cultivar years
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Fig.10. Effects of growth temperature on grain TL unsaturation of rice
with different chilling susceptibilities
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Fig.13. Changes of FA composition in TL from rice etiolatated seedlings by low temp. stress
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Abstract

Comparing four species of Gramineae cereal vegetables, comparatively chilling-tolerant ones had
highly unsaturated fatty acid compositions. Moreover, they abundantly contained highly unsaturated
molecular species.

This is probably correct, but I don’t know what it means.

Among 12 rice speciesd Oryza sativa L.[0 there is a negative correlation between the unsaturation
index[] UI and chilling-tolerance in their lipids. Chilling-tolerant species promoted their polyunas-
turation indexd 18:1/18:2&18:30

This tendency mentioned above was observed not only in grain lipids but also in those of their
leaves.

Lipid polyunsaturation index in brown rices changed according to the temperatures at their ripen-
ing period, and its extent of change was more prominent in chilling-tolerant species than in chilling-

susceptible ones.

Key words : gramineae crops, chilling-tolerant, chilling-susceptible, unsaturation index, polyunsatura-

tion index



