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Abstract

Using a PEG—dextran two phase partition mathod, plasma and intracellular
membrane separated from microsomal membrane of canola (Brassica napus)
leaves have been fractionated by centrifugation. K~ — ATPase specific activity in
the plasma membrane (U, phase) of plants grown at 25°C and 10°C were 6.6
and 4.6 times , respectively that of the microsomal membrane. Plasma mem-
brane had a lower cytochrome—c—oxidase specific activity than the microsomal
membrane or intracellular membrane, while intracellular membrane (L, phase)
had a high cytochrome—c—oxidase but little K~ — ATPase specific activity.

The plasma membrane of canola grown at 10°C had higher 18:3 to 18:2 (lin-
olenic to linoleic acid) ratio (29.2%) and higher degree of unsaturation than
that grown at 25°C. The double bond index of plasma membrane from canola
grown at 10°C increased by 8.9% relative to canola grown at 25C. Similar,
intracellular membrane increased by 19.7% at 10°C. Canola grown at 10°C was
lower in chlorophyll contents (17.3%) than that grown at 25°C.

These changes in fatty acid unsaturation were attributable largely to change
in C18 fatty acid, with major changes occurring in linolenic acid (18:3) which
might have a physiological role of membrane to adaptation on low temperature.
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brane, microsomal membrane, fatty acid, double bond index.
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Table 1. Phase mixture and phase system used in plasma membrane purification.

Step Phase mix Phase system
20% (w/w) Dextrane T—500 8.93¢g 93.00¢g
40% (w/w) PEG—3350 4.46g 46.50g
Sucrose 2.44¢ 33.89¢
0.2 M Tris—HCI, pH7.6 0.54m¢ 7.50m¢
2M NaCl 0.03m¢ 0.45m¢
Add H,0 to final weight: 21.60g 300.00g
Microsomal membrane 7.20g —
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Table 2. Protein and marker enzyme activities of microsomal plasma and intracelluiar mem-
branes from canola leaf cell membrane obtained by two phase partitioning.

Fraction Total Protein K~ —ATPase Cytochome C oxidase

10C 25C | 10C S.P 25C | S.P 10C S.P 25C S.P
(mg) (Unit) (Unit)

Microsomal 186 172 | 7.85 042 7.58 | 0.44 2046 1.10 22.19 1.29

Fraction

Plasma 1.5 1.2 | 294 193 349 2.91 1.10 0.73 1.18  0.98

Membrane(U,)

Plasma 1.2 08 | 196 163 1.50 1.88 072 060 0.72  0.90

Membrane(U;")

Intracellular 11.2 103 | 1.10 0.10 1.35 | 0.13 13.55 1.21 13.91 1.35

Membrane(L,)
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Table 3. Effect of temperature on chlorophyll content, 18:3 to 18:2 ratio and double bond
index of canola grown at 10°C and 25C in greenhouse.

Temperature
10°C 25T

Chlorophyll(mg/cm?) 73.8+1.9* 89.2+2.1
Total double bond index

- Plasma membrane 159.9+8.4 146.8+6.5

» Intracellular membrane 173.1x9.2 144.5+8.8
18:3/18:2 ratio

- Plasma membrane 2.92+0.15 2.26+0.20

» Intracellular membrane 4.03£0.34 2.30+0.17

‘Means and standard errors of means.
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