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Extraction of lipid from Lzlium auratum pollen without

losing the viability by soaking in organic solvent

Yozo IWANAMI* and Norio NAKAMURA**

Iwanami (1971, 1972a, 1972b, 1973a, 1974) reported that the pollen grains and seeds of various higher
plants and resting eggs of brine-shrimp retained the viability for many days in organic solvents such as

diethyl ether, acetone, pyridine and chloroform. Since these organic solvents are known as extracting

solvent of lipids, next important problem is whether the solvents diffuse into pollen grain through cell
membrane or not. To check up this point, Liium auratum pollen stored in dry condition and stored in
organic solvents were studied electron microscopically. During the observations, the authors’ attention

was directed to alteration of lipid vesicles of the pollen grains.

1) Material and method

Pollen grains of Lilium auratum were collected from freshly opened anthers at anthesis and stored in
following three conditions.

1) in a plastic bottle with silica gel at —15°C.

2) in acetone in a corked test tube at —15°C.

3) in diethyl ether in a corked test tube at —15°C.

After 1 year, pollen grains stored in organic solvents were filtered and dried by means of an aspirator.
These powdered pollens and pollens stored in dry condition were fixed with 3% glutaraldehyde (3hr),
rinsed in water (12hr) and postfixed with 1% osmium tetroxyde (20hr). After fixation and dehydration,
the materials were embedded in methacrylate : epon (1 : 1). They were not satined with any reagent
because fine structures of cytoplasm such as golgi apparatus and mitochondria come to be clear, how-
ever, black color of lipid vesicle is torned down, by the treatment. Ultrathin sections were cut by using
a Reichert-urtramicrotome with a glass knife and examined with a JEM-100B electron microscope. To
test the viability of these pollen grains, pollens were sown on culture medium (sucrose 10%, agar 1%,
boric acid 100 ppm) in a straight line as reported in previous paper (Iwanami 1959). After culture for 24

hours at 28°C, germination rate and pollen tube length were measured by using universal projector
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(Olympus UP-560). Each treatment was duplicated three times and mean values were recorded.

2) Results and discussion

In pollen grain stored in dry condition for 1 year at —15°C, numerous large lipid vesicles were distri-

buted over the entire volume of pollen grain and very small lipid vesicles were distributed along cell

3

Fig. 1 Alteration of lipid vesicles in Lilium awratum pollen by soaking in organic solvents. There are
numerous large lipid vesicles in plasma and very small vesicles along cell membrane in pollen
stored in dry condition. Against this, there are small lipid vesicles in plasma and no vesicles
along cell membrane in pollen soaked in acetone and diethyl ether.

1. -+ pollen stored in dry condition for 1 year at —15°C (X4.000), 2. --- pollen soaked in diethyl
ether for 1 year at —15°C (X4.000), 3. -+ same as 1 (X10.000), 4. --- pollen soaked in acetone for
1 year at —15°C (X10.000), 5. --+ same as 2 (X10.000), SL. --- small lipid vesicles.
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membrane (Fig. 1-1, 3). Against this, there were small vesicles in plasma and no lipid vesicles along cell
membrane in the pollen grains that stored in acetone and diethyl ether (Fig. 1-4,5) Further, white vesicl-
es that may be consist of polysaccharide disappered when pollens were soaked in acetone.

As shown in Table 1, pollen grains stored in dry condition germinated well and grew long pollen tubes
and pollen grains stored in acetone and diethyl ether grew longer pollen tube than unsoaked pollens. As
previously reported (1972a, 1973c), thus soaked pollens of Camellia and Lilium in various organic solv-

ents grew longer pollen tubes than unsoaked ones and flower pollinated by the soaked pollens produced
normal seeds.

Table 1 Growth of Liium auratum pollens which had been stored in various conditions for

1 year at —15°C.

Condits Germination rate Pollen tube length
ondition
(%) (mm)
in dry condition 84.1 7.2
(unsoaked)
in acetone 68.4 8.5
in diethyl ether 84.8 8.6

It can be concluded from these observations that organic solvents diffuse into plasma of pollen grain
through cell membrane. And, it is assumed that the organic solvents take out some free materials such
as lipid vesicle from pollen grain, however, essencial materials for germination and pollen tube growth

hard to be extracted.

For technical assistance, the authors are indebted to Dr. H. Miki-Hiroshige and Mr. S. Nakamura of

Kanagawa Dental College.
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