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A Guide To Heat Sensitive
Plant Extracts

Plant extracts come in various forms: essential oils, carrier oils and butters, hydrosols and
other kinds of botanical extracts in solvents. All the plant extracts are much loved
because of their unique beneficial properties, fatty acid profiles and active components,
but because they are all extracted from plants, some can be rather delicate and even

sensitive to high heat.

When creating products from scratch, we often make use of heated phases, but having a
heat sensitive ingredient in these phases can render it less beneficial and potentially
destroy some of its precious active properties. Let's discuss how to figure out if a plant
extract is heat sensitive and how to work with it if it is.

Let’s start with oils: how do you determine whether an oil is heat sensitive or not?

In short, it comes down to how well you know your oils! Let's get into some chemistry
quickly. Carrier oils are part of a class called lipids, which are composed of chain-like
molecules of hydrogen, carbon and oxygen known as glycerols, as well as fatty acids
(which can be saturated and unsaturated). Phospholipids, fat soluble minerals and
vitamins, phytosterols, tocopherols etc can also be part of the mix, and contribute to the

oil's unique benefits. The oil is extracted from the plant via cold pressing or refining.

In general, the higher the unsaturated fat content of the oil, the more heat sensitive the
oil will be. Unsaturated fats are oils that are liquid at room temperature, are typically of
vegetable origin, and crucially, have at least one double bond in their fatty acid
molecular chain. They are considered to be healthy fats in dietary terms. On the other
end of the spectrum you get saturated fats where all the fatty acid chains only have
single bonds (ie. the bonds are all saturated/filled). You will need to research the oil’s
composition to find out if it has a high unsaturated fat content or not, in order to
determine its heat sensitivity.

A similar way to determine heat sensitivity is to look up the iodine value of the oil. The
iodine value is a measure of an oil’s degree of unsaturation, and in general the higher the
iodine value (ie. the more unsaturated it is) the more sensitive the oil is, as already



explained above. If an oil has a high iodine value you will need to protect it from heat,
light and oxygen. You should generally not heat oils with an iodine value of more than 100
for long periods of time. If required, you can gently heat them for very short periods of
time, and we recommend adding in an antioxidant such as Vitamin E oil to help protect
it.

Besides the unsaturation factor, one should also consider any unique properties of the oil
when deciphering its heat sensitivity. Does it contain vitamins or omega fatty acids which
are thermally unstable? Is it refined or unrefined/cold pressed? Refined oils have likely
already been through a heating process and are therefore more likely to hold up against
heat. Cold pressed oils are considered more delicate so you should treat them
appropriately.

Butters

Butters have high concentrations of saturated fats and low iodine values. They are not
heat sensitive, but are very heat stable and are great to add to the heated phase!

Essential oils

Essential oils are extracted from plant matter via steam distillation. While their production
is a heated process, the resulting essential oils will always be sensitive to heat due to
their delicate components and volatility, and therefore you should only add them to your
formulation during the cool down phase. Cool down is generally considered to be 40
degrees C and below.

Hydrosols

Hydrosols are a by-product of the essential oil distillation process and have therefore
been through heat already too. They contain trace amounts of the essential oil as well as
other components not found in essential oils. While some authorities say that since they
have already gone through a heating process, further heating in formulations should not
affect their properties, others prefer not to heat hydrosols for fear of them evaporating
and losing some of their properties. So this is up to the user’s discretion. If you were to
ask us, it is preferable to add them to formulations at 40 degrees C and below to truly
preserve their properties. However sometimes you will want to make an emulsion with a
hydrosol as the aqueous base and this will require it to be heated. Make sure you heat it

gently and keep it covered so it doesn’t evaporate. Don't keep it heated for too long.
Glycerites

Glycerites are a type of botanical extract that uses glycerine as the solvent to absorb the
properties of the botanicals. While glycerine itself is heat stable, the properties of the



botanicals are likely to be more delicate, so we advise adding glycerites to your cool
down phase.

Other Kinds of Botanical Extracts

Besides glycerites there are many other kinds of botanical extracts. Solvents like
propanediol, oil, vinegar, alcohol and even plain old water are all used to make botanical
extracts. While some may be heat stable, others will not be; it will be determined by the
solvent and kinds of botanicals used. In general though, extracts are always added to the

cool down phase to preserve their active properties.

You can learn how to make your own glycerites and botanical extracts in the Botanical

Extracts Series.

Here is a list of common oils and their iodine values to help you quickly look up whether
your chosen oils are heat sensitive or not. Those with an iodine value of 100 or above are

heat sensitive and are recommended to not be heated.

These are general ranges that the various oils can be in. The exact iodine value may vary
by batch season, supplier and various other factors which impact oils. Keep in mind this is

a guide, not an exact science.
Apricot kernel oil - 104-112
Argan oil - 96-99

Avocado oil - 65-95

Baobab oil - 76-78

Black cumin seed oil - 107-123
Borage seed oil - 140-155
Broccoli seed oil - 90-120
Camellia seed oil - 80-87
Castor oil - 81-91

Coconut oil - 7-10

Coffee seed oil - 76-101

Cucumber seed oil - 110-140
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Evening primrose oil - 147-155
Flaxseed oil - 170-204

Grape seed oil - 123-143
Hazelnut oil - 83-90

Hemp seed oil - 143-166

Jojoba oil - 78-90

Macadamia nut oil - 74-76
Marula oil - 70-80
Meadowfoam seed oil - 90-102
Moringa oil - 65-72

Neem oil - 65-85

Olive oil - 78-90

Passionfruit seed oil - 130-145
Peanut oil - 85-90
Pomegranate seed oil - 210-250
Prickly pear seed oil - 100-130
Pumpkin seed oil - 113-134
Raspberry seed oil - 160-195
Rice bran oil - 89-108

Rosehip oil - 152-169

Safflower oil - 140-150

Sea Buckthorn berry oil - 60-70
Sesame oil - 100-120

Sunflower oil - 118-145



Sweet almond oil - 93-105

Tamanu oil - 99-108

Wheat germ oil - 115-128

Butters

Cocoa butter - 33-42

Mango butter - 40-60

Shea butter - 50-70

Avocado butter - 65

Formulating Tips

Essential oils always go in the cool down phase.
Glycerites and other kinds of botanical extracts should also go into the cool down phase.

You can typically add up to 10% of the formula at cool down, so try adding your heat
sensitive oils here. If you are using larger amounts of heat sensitive oils than 10%, you can
heat your emulsifier and non-sensitive oils together in the heated oil phase, then just
before combining with the heated water phase, add the heat sensitive oils. That way they
will only be exposed to heat for a short time and will likely not be affected.

Butters can go straight into the heated oil phase as they are not heat sensitive.

This is not an exact science but more of a rough guide. So research the properties of your
chosen oils and decide whether the cool down or quick heating methods would work for
you (or you could even do a combination of both). Happy formulating!



