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Abstract

The fatty acid composition of phospholipid from the leaves of rice plants grown at

28°C and harvested at the 3-4 leaf-stage was determined for 8 cultivars. Change among

cultivars observed in the composition has been found to be correlative to the chilling

susceptivity of the plants at the given leaf-stage. The chilling-resistant cultivars contain

phospholipid with higher degree of unsaturation and larger relative proportion of unsa-

turated fatty acids than the chilling-sensitive ones. The indices for unsaturation of

phospholipid from a cultivar are well in accordance with its resistance to cold damage,

clearly demonstrating that the fluidity of biomembrane which is generally regarded as

the prerequisite for a cell to maintain its memblane-related physiological activity at a

low temperature is exclusively controlled by the fatty acid composition- of phospholipid.

Also identified were the components of phospholipid, which are phosphatidyl serine and

phosphatidyl coline as major components and phosphatidyl inositol as minor conponent

plus 3 phospholipids in trace proportion, from every cultivar at the early growth-stage.
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Thin-layer chromatograms of phospholi-
pids from rice plant.

(1) Jinheung (2) Gwanak (3) Seolak
(4) Milyang 23 (5) Milyang 42

(6) Iri 346 (7) Saetbyol (8) Taebaek
Solvent system: Chloroform-Methanol-
Water (65 : 25 : 4) Stationary phase: Si-
lica gel G-60

Fig. 1.

Table 1. The components of phospholipid from
leaves of rice plant at the 3-4 leaf-stage

Rice General Phospholipids in Plant

V{ﬁﬁ es Abundance thfles Phospholipids
0.07 Trace Unknown

0.10 Trace Unknown

0.15 ‘Mj 0.15 Phosphatidy! serine
0.23 Mi 0.23 Phosphatidy! inositol
0.33 Mj 0.33 Phosphatidyl choline
0.52 Trace 0.52 Phosphatidyl NN’-

dimethy! ethanolamine

Mj: Major component, Mi: Minor component
Solvent system: Chloroform-methanol-water
(65:25: 4)

Stationary phase of TLC: Silica gel G-60
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Fig. 2. Gas-liquid chromatograms of fatty acid methyl esters mixtures prepared from rice plants

of 3 representative varieties. Stationary phase: 5%

Table 2. Fatty acid composition of phospholipid
from leaves of rice plant at the 3-4

leaf-stage

Fatty acid 16:016:1 18:0 18:1 18:218:3

ﬁﬁgﬁ% 36 4.5 6.5 69 7.8 9.4
(variety) (weight %)

Jinheung 18.3 — 1.9 7.4 51.4 20.6
Gwanak 18.9 — 2.2 8.6 51.5 18.8
Seolak 24.5 0.9 2.4 7.8 35.4 28.9
Milyang23 28.3 1.8 1.9 7.2 34.7 26.2
Milyang42 30.3 — 2.2 6.2 34.4 26.7
Iri 346 29.1 2.7 2.3 7.6 33.5 25.1
Saetbyol 31.4 4.3 2.6 5.7 31.1 24.8
Taebaek 31.0 2.8 4.1 7.6 30.7 23.8

*Minute amounts of fatty acids with carbon
less than 14 also present.
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Table 3. Indices for unsaturation of phospholipid
Variet No. of Lipid Double Bond Unsat. /Sat. Chilling Resistance at
y Double Bond/ Molecule Index Acid Acid the 3-4 Leaf-Stage?®
Jinheung (J) 3.40 1.73 3.95 strong
“Gwanak (J) 3.30 1.68 3.74 —
Seolak  (]) 3.26 1.65 2.70 strong
Milyang23 (Ix]) 3.06 1.57 2.31 —
Milyang42 (IxJ) 3.04 1.56 2.08 medium
Iri 345 (Ix]) 2.98 1.52 2.20 _
Saetbyol  (Ix]) 2.86 1.47 1.94 weak
Taeback (Ix]) 2.78 1.43 1.85 weak

J: Japonica, I: Indica

Double bond index: the summation of weight percent of each acid multiplied by the number of
double bonds it contains per molecule and divided by 100.

Dash(—) indicates data unavailable.

Belth. 2 Fxulate]l #ubel linolenic acid
B YA ste] T4 8] Fo] Fg stearic acidel oleic

acide 28 F%o AA Aol v=d gE e
WlAdsE A8 F2¢ =etc}. palmitic acid 2

linoleic acide] ¥4+ g3k W 3g3he] A4 of
el E gel a2 g

Table 29] diejetzfe] QA EFzslE
el = A EE il Table 33 7F°] 8 ekd o}
AU EFEC AAALAZ o FATE 9
NTAIAR A 474 L gEE T 3.40 o
73 Fed ke, fiwdos ¢y E5

L)

bt

L 32 ZFEGEA 2.78 @ 1.43)2 R Eu)

W 2] 3~43719 WAl TR R B
& %] 20 %i(uéok 42) 9] Ao, a3 Eo] Ay A
%4 FHHAEFTY AP S202(3.04 & 1.56)
£ HAFEvE A4 L S5 FEEgn sl =
€ AZZA F2gX A/ AL (W/ W)l A
= 94 F5E7 AET vt $48 Asksw
2 xolvh whab weF 429 ol AWMAETE
Bohe R4 EFEEY Ao oS sgdE A

K3

ES
I oo ol m
o A
picA
njo
s
L
kY

Toll A 3~4% 7] o A
AAEE TE ¢ de 3,

>

o|=] 346 % Lok 232 A3 559 w4 al
49 23 el e AR T WA o
%l 2 JAHE A4S Bt o]k ¥EF 5%

EF0)A et BAlo) A
2% Aene 47
£F504 4449 £

RENEEEEET
492 Aw

.o
T2 Aoz AAA

r,c&izrﬂméa
u{u

'l
o,

11 Table34

Japonica#] 5o
2 Ao+, "é 23 ‘%l o
A WA —rh
714 ol gk °c}° My vt ot
APgHoz {15719 WA

Ao S, AAz 45y

AT
2]

3 0] = varietiesE ko = ¢l x| &
A A dA8 s wAlA el & 2ol Table 3
9 ZAae AV A9 Aol dE o &9
AR E F7A g Eoliet, o voprt Azt
9 d8tA] FAEIZE Sl Azt 54
2 444 E fARE QeI AARel AA



s},

3] e

5}z 8}AL o 2 & lino-

+ (palmitic acide] =}

=
S

5!

ol

o}

s

4] linoleic

=
=

palmitic acide] FA 4|7} olx

oFA A

h
E3

acid®] T4 4 7}

ol

o

of

g
b, ke

o

i

ofst
ufw

2 5

#Z v+ Table 22} Table 3¢

Fel A=

&

—
L

h=
e

B ]

K
L

A
=
o
o

=

o
\mﬂo

3

Ly

A7l

b 3~4

o
Rt

§°ColA A

2

Woom
TR
! M
o o
W
e
N
I 5
e
Ko ol
o K
N
o
5 5
%0 i+
Y
=3
W =
x
)
oy
,.L,un ok
o) EK
4
e
GRS
5 A
= T
< Ko
®r o
O
S
g N
T e
"G
TR
- &
TR
s
w0
w0
5
" ~
o

2E

H4H 5 el

3T

X
=

ol = A &

3
g

g
e

@

Table 32 A=
WEEEY A

ES

+

= ol gd

=
S

SEEE

To

O

A

o

o 4 Z35| phosphatidyl serines} ph-

osphatidyl cholineg 4+ ¢ & phosphatidyl in-

%9 ¥

2, 23 3

1=}
HAEo

ositol-&-

ol
#

A

N

==

5
i

)

At

o
L
£

ey

A
r®

AT+

| gas chromatographZ-

2ATFE 9

A& % o palmitic acid(16 :

=
0) % linoleic acid(18:2)¢] T4 &) &

Table 29 2=}

e

acid/palmitic acid(W/W)& TFa| 2 ¥E3}x]u}

,_w

B

A

(W/Wys &

4

o

EEER
.

A
o

74 =

=
S

Y
|

/KJ— 7

L=
o

°]

Wl
TH
E]

Kl

uld

FA4n s =

&

&4

A A

Aoz

) ALl A

L
L

b ool A e

3]
iy

st (E &

21

X0
S

1. Lyons, J.M.: Ann. Rev. Plant Physiol., 24 :

of
K
i

oF



— 64— WEE L GEE 264 (1983)

445(1973) 13. Clarkson, D.T., Hall, K.C. and Roberts, J.

2. Lyons, J.M., Raison, J.K. and Steponkus, K.M.: Planta, 149 : 464(1980)
P.L.: In “Low Temperature Stress in Crop 14. Tajima, K.: Proc. Crop Sci. Jap., vol. XXXX
Plants”, Lyons, J.M., Grapham, D. and Ra- 1 247(1971)
ison, J.K.(ed.), Academic Press, N.Y., 1-24 15. Lyons, J.M., Wheaton, T.A. and Pratt, H.X.:
(1979) Plant Physiol., 39 : 262(1964)

3. Raison, J.K., Lyons, J.M., Mehlhorn, R.J. - 16. Harris, P. and James, A.T.:. Biochem. ],
and Keith, A.S.: J. Biol. Chem., 246 : 4036 112 : 325(1969)
(1971) 17. Kates, M.: Adv Lipid Res., 8: 225(1970)

4. Murata, N., Troughton, J.H. and Fork, D.C.: 18. Michael, J.F. and Anthony, J.W.: Phytoche-
Plant Physiol., 56 : 508(1975) mistry, 16 : 1507(1977)

5. Schwertner, H.A. and Biale, J.K.: J. Lipid 19 Vaskovsky, V.E. and Kostetsky, E.Y.: J.
Res., 14 : 235(1973) Lipid Res. 9 : 396(1968)

6. Peoples, T.R., Koch, D.W. and Smith, S.C.: 20. Metcalfe, L.O. and Schmitz, A.A.: Anal.
Plant Physiol., 61 : 472(1978) Chem., 33(3) : 363(1961)

7. Friedman, K.J.: J. Membr. Biol., 32 :33(19 21. Metcalfe, L.D., Schmitz, A.A. and Pelka,
77 J.R.: Anal. Chem., 38(2) : 514(1966)

8. Lyons, J.M. and Smundson, C.M.A.: J. Am. 22. Lepage, M.: J. Lipid Res., 5 : 587(1964)
Oil Chem. Soc., 42 : 1056(1665) 23. Hirayama, O. and Matsu‘da, H.: J. Japan

9. Wilson, R.F. and Rinne, R.W.: Plant Phy- Agr. Chem. Soc., 47(6) : 371(1973)
siol., 61 : 830(1978) 24. g%, A FEY ARAATETH o

10. Choudhury, N.H. and Juliano, B.O.: Phyto-  AE AT, AR E 81-14, A U9
chemistry, 19 : 1063(1980) 81)

11. Fong, F. and Heath, R.L.: Phytochemistry,  25. %ol : o792} A%, 224 23 1981 34 =
16 : 215(1977) pp-8-11, F&A1-&4 (198D)

12. Rivera, C.M. and Penner, D.: Phytochemi- 26. FAN44, 5E2F (1981)

stry, 17 : 1269(1978)



