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Abstract
This is a protocol for tissue total lipid extraction from rat tissues. The total lipid extract will be used
for furthur lipid species analysis

Reagents
• Iceboxes, a glass plate, scissors and forceps, spatula, weighing boxes, paper towel and Kimwipers
tissue paper (Catalog No. 06-666A; Fisher Scientific, Pittsburgh, PA USA, 1-800-766-7000), a wash
bottle full of PBS buffer and another one with CM 2:1 for adipose tissue
• Two sets of 50 mL polypropylene centrifuge tubes (Resistant to chloroform; Catalog No. 14-959-49A;
Fisher Scientific, Pittsburgh PA USA), 3 sets of microcentrifuge tubes (11 o.d. x 40.6 l. mm.; Catalog
No. 05-408-25A; Fisher Scientific) for aliquoting, and 20 mL dispenser full of CM mixture 2:1
(chloroform:methanol, 2:1, v/v, with 151 µmol/L butylated hydroxytoluene, made with 2L C:1L
M:100mg BHT)
• A homogenizer (Brinkmann Instrument, Model PT 10/35, Westbury, NY USA), a small tissue tearor
(Biospec Product, Inc., Model 985-370, Bartlesville, OK), and 3 wash bottles containing separately
detergent, D.I. water, and CM 2:1

Equipment
• One set of 50 mL polypropylene centrifuge tubes (Resistant to chloroform; Catalog No. 14-959-49A;
Fisher Scientific, Pittsburgh PA USA), racks for 50 mL tubes, and 20 mL dispenser full of CM mixture
2:1 (chloroform:methanol, 2:1, v/v, with 151 µmol/L butylated hydroxytoluene, made with 2L C:1L
M:100mg BHT)
• Filter paper (Whatman 1, 9.0 cm diameter; Catalog No. 09-805D; Fisher Scientific, Pittsburgh PA
USA), plastic filter cylinder
• One set of 16x100 mm tubes

Procedure
I. Tissue Homogenization
1.

Take the tissue sample out of the -70 C freezer and put them into refrigerator for about 4 hours.
Before mincing, put the samples into an icebox.

2.

Take the tissue sample out of the bottle. Trim the tissue to cut off non-tissue stuff and get rid
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off the blood on the tissue with Kimwipers.
3.

Weigh the total weight of the tissue with electric balance. First set the 50 mL
polypropylene centrifuge tube as 10.000g, then add the whole tissue and weigh
again. Write down the two sets of data. Weigh the whole batch at one time to avoid
mistake of not weighing

It is better to use the original tissue weight when collecting
4.

For liver, after weighing, put the tissue on glass plate and wash with PBS buffer and
cut off the central lobe of the tissue. Put the other lobes into the original plastic
bottle and the bottle into the icebox. Put the central lobe into another 50 mL tube.
For liver, be careful to determine the central lobe. Normally, rat tissue central lobe
has two big pieces not totally separated. Check the anatomy textbook if not sure
about that.

5.

Apply a PT 10/30 homogenizer to the tissue sample at speed 6 for 15 seconds. The
sample tube should be in ice. Do not add CM mixture at this time. Use spatula to
make sure that tissue is already minced totally and no big piece left. • To obtain
correct exposure time for method developing, start with slow speed setting for about
15 seconds.

• For minimum sizes, samples must always be submersed up to the first slot in the probe generator
so that the bearing is lubricated.
• Treatment is generally more effective on concentrated samples.
• When large volume is applied, the effectiveness of the homogenizer can be greatly increased by use
of a square tube (such as Brinckmann Cat. No. 27 11 851-0).
6.

For the small tissues such as heart and brain, place the tissue into a microcentrifuge or 50 mL
tube. The sample tube should be in ice. Apply a small tissue tearor at speed 2 to the sample for
15 seconds.
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7.

For total lipid extraction: • Weigh another 50 mL tubes (set as 10.000 g), use spatula
to add some minced tissue to the bottom wall of the tube, weigh the tube again.

• Write down the data. The difference is the tissue used for lipid extraction. Normally, the tissue used
should be around 200-300 mg, otherwise it is very difficult to evaporate. One batch should have very
close weights to avoid variance.
• Use CM dispenser to add 20 mL CM 2:1 into the tube. Cap it tightly. Put the tube at a dark place.
8.

Transfer the rest of the minced tissue to 3 microcentrifuge tubes as aliquots for storage. Place
the aliquots in ice. Centrifuge the tubes for 10 seconds to leave the tissue at the bottom.

9.

Wash the homogenizer probe with detergent solution, D.I. water and CM 2:1 for 1 minute. If
necessary, take off the probe from the homogenizer and use forceps to clean the residue in the
rotor. Wash the glass plate and scissors and forceps with D.I. water soaked paper towel. Then
prepare for the next sample.

10.

After finishing mincing all the samples, place the rest of the tissue samples and minced aliquots
into the freezer immediately.

II. Tissue collection
11.

Trim the tissue carefully.

12.

Wipe off the blood. For the adipose tissue, try to separate blood vessel from tissue.

13.

Weigh carefully when collecting tissues.

III. Total lipid extraction
1.

The day before: • Weigh 50 mL polypropylene cenrtrifuge tubes (normally around 10
g), use spatula to add some minced tissue to the bottom wall of the tube, weigh the
tube again.

• Write down the data. The difference is the liver used for lipid extraction. Normally, the tissue used
should be around 200-300 mg, otherwise it is very difficult to evaporate.
• Use CM dispenser to add 20 ml chloroform: methanol mixture w/BHT (2 L:1 L:100 mg) into the tube.
Cap it tightly. Put the tube at a dark place.
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The ratio of CM mixture is very critical, otherwise it will not extract all the lipid from the tissue.
Solvent to sample ratio should be at least 20ml:1g. In order to facilitate the extraction, the ratio can
increase. The larger the ratio, the better the extraction efficiency.
2.

Prepare a set of 50 mL tubes on racks, put a plastic funnel on each of the tubes, Place the
Whatman no. 1 filter paper onto the funnel. Wash the filter paper with 1mL CM mixture, dump
the waste.

3.

Don’t vortex the solvent in 50 mL tube. Pour the extract onto the filter paper. Use dispenser to
add 5mL CM mixture into the tube for washing. Vortex 9 times. Pour it onto the filter paper.
Wash another 2 times.

4.

Wash the filter paper with 1 mL CM mixture three times. Wait until the tissue residue dried.

5.

Evaporate the tube under N2 in a water bath with 30-40 C. It takes about an hour.
Check the temperature to make sure it is in the right range.

6.

Prepare a set of 16x100 mm glass tube with Taflon cap. Check the mouth. Weigh them with
electric balance.

7.

After the solvent is almost evaporated, take out the tube, add 3 ml CM mixture, vortex 9 times,
use A pasteur pipette to transfer the solvent into a 16x100mm glass tube with Taflon cap. Wash
the plastic tube with another 2x2.5 ml CM mixture.

8.

After washing, evaporate the glass tube under N2. It takes about an hour.

9.

After it is totally dry, weigh the tube in electric balance.

10.

Evaporate the tube under N2 for another 20 minutes, weigh it again. If the two sets of data are
very close, that means it is constant and can be used for calculation of total lipid.

11.

Use a 1 mL syringe to add 5 mL CM (2:1) to redissolve the lipids and cap tightly.
Wrap with Teflon tape. For adipose tissue, the final volume is 10 mL.

Timing
2-3 days for a batch of samples.
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