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EXTRACTION
MAIN 

Extraction technologies can help concentrate 

the active components in cannabis.

I
ngredient companies use ex-

traction technologies to concen-

trate the active components in 

cannabis. This is a boon to mak-

ers of legal cannabis edibles and 

beverages seeking to produce a variety 

of functional commercial products that 

have consistency and quality.

UNIQUELY CANNABIS
Most of the extraction technologies 

employed with cannabis are already well 

known within the food, nutritional sup-

plement and pharmaceutical industries. 

However, there are some modifications 

of known technologies which are specif-

ic to cannabis.

The primary goal of cannabis ex-

traction is to produce functional con-

centrates of specific bioactive substanc-

es. However, the components extracted 

from cannabis for use in cannabis prod-
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ucts are not only lipid-soluble, they are 
among the most strongly lipophilic com-
pounds in the ingredient industry. 

There are extractions of cannabis prod-
ucts called “solvent-less” extractions. 
These refer to extraction by filter, pressure 
or water (even though water used for ex-
traction is, technically, a type of solvent). 
The ingredients derived from these meth-
ods are typically crude and impure.

The components in question are, typi-
cally, the psychoactive compound tetrahy-
drocannabinol (THC), non-psychoactive 
cannabidiol (CBD) and terpenes. Profiles 
of the terpene components of cannabis 
(there are more than 200 known) are pecu-
liar to each specific strain and are respon-
sible for its flavors and aromas. Research 
also shows that these terpene compounds 
are likely at least partially responsible for 
the beneficial effects attributed to canna-
bis. These are thought to occur through a 
synergy known in the cannabis industry 
as the “entourage effect.”

CONCENTRATE DYNAMICS

The raw material starting point for can-
nabis extraction in large part determines 
the types of concentrates that can be pro-
duced. Industrial hemp is a strain of Can-
nabis sativa that contains relatively little 
THC—less than 3 percent—in relation 
to CBD. It is grown and processed for a 
variety of applications, and it is extracted 
primarily to produce CBD concentrates. 
CDB concentrates can then be formu-
lated into a variety of recreational, bet-
ter-for-you and purely medical cannabis 
edibles and beverages, among other prod-

ucts. THC-rich Cannabis sativa 
is grown and processed mainly 
for its psychoactive effects and 
in North America is a primary 
focus in the recreational, alco-
hol-alternative cannabis mar-
ket, but is also used in med-
ical products.

The process of producing 
cannabis concentrates be-
gins with the strain selec-
tion to yield CBD-dom-
inant concentrates or 
THC-dominant con-
centrates. Terpenes 
may be extracted 
from either type of 
cannabis.

The quality of 
the extract is deter-
mined, of course, 
by raw materials 
selection, followed 
by choice of ex-
traction and purifi-
cation methods and 
conditions. Where 
raw material selection 
is concerned, dried plant 
material (or “trim”) is a 
common starting point. How-
ever, more recently, technology that 
employs freshly harvested and flash-fro-
zen flower has been employed to produce 
higher-quality finished extracts.

Commercial cannabis extraction uses 
solvents, such as ethanol, propane, bu-
tane and carbon dioxide. Given the com-
prehensive—and complicated—range of 

extractable components in can-
nabis, the extraction solvent, 
conditions and purification 
methods dictate the final pu-
rity and utility of the fin-
ished product. Traditional 
extraction with ethanol is a 

more-exhaustive process, 
removing many unde-
sirable components, 
along with THC, CBD 
and terpenes.

Some of the unde-
sirable components 
extracted by this 
method have been 
known to pro-
duce undesirable 
flavors, aromas 
or aftertastes. 
Such compo-
nents need to be 
removed via sub-
sequent purifica-
tion steps. Solvent 

washes, distillation 
and chromato-

graphic methods may 
be used to purify and 

isolate the most-desirable 
components. The resulting 

CBD or THC oils would then be 
suitable for use in legal cannabis edible and 
beverage formulations.

More-specialized extraction methods 
applied to fresh-frozen cannabis flower 
and using cold organic solvents such as 
butane are known to result in more-se-
lective extraction of desirable cannabi-
noids and terpenes. This also allows for 
minimizing the extraction of undesirable 
components, as well as water, from the 
raw material.

The crude THC and terpene concen-
trate produced by cold butane extraction 
of fresh-frozen flower can be processed 
along four commonly utilized pathways 
to produce finished concentrates. A sim-
pler preparation is called “budder,” where 
the raw concentrate is purged of residual 
solvent and whipped into a consistency 
that can vary from a dry crumble to one 
similar to peanut butter.

Cannabis “sugar” and “sauce” are pro-
duced by similar methods that allow the 
raw concentrate to separate. The ter-
penes float to the top, and the cannabi-
noids crystalize into a separate phase at 
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the bottom. The conditions under which 
crystallization of the cannabinoids occurs 
will influence the size of the crystals that 
form. These phases may be separated be-
fore purging any remaining solvent. In the 
final stages of concentrate production, the 
terpene layer is recombined with the crys-
tals. Larger crystals are used for making 
“sauce” and smaller crystals for making 
“sugar.”

A fourth pathway leads to production 
of cannabis oils. Specifically, ethanol and 
carbon dioxide extractions are used as 
preliminary extractions to the production 
of distilled THC oil. This oil is then used 
in the production of legal cannabis edi-
bles, tinctures and other products.

Butane extraction is used more for bou-
tique extracts. These are defined as high-
er-value, minimally processed extracts 
that capture the essence of the parent can-
nabis strain.

Most extraction methods will require 
a distillation step to remove solvents and 
boost purity. Ethanol extraction methods 

result in product that is more-readily wa-
ter-soluble.

A QUESTION OF QUALITY
Research into the various forms of can-

nabis ingredient extraction is ongoing.
In a recent presentation for Technology 

Networks Group entitled “Creating Con-
sistency within Cannabis Extracts,” Nate 
Winokur, vice president of strategy and 
operations, BelCosta Labs, Long Beach, 
CA, notes that the volatile solvents, es-
pecially butane, are best for terpene ex-
traction. He points out that the goal of 
such extraction is to attain an ingredient 
with a “high-quality, intact volatile pro-
file” that provides a “robust flavor profile” 
that can impart a “fruitiness” or “savori-
ness” characteristic.

However, Winokur cautions that vol-
atile solvent extraction methods call for 
strict controls and higher levels of safe-
guards due to the use of these potentially 
explosive chemicals.

Carbon dioxide extraction does not call 

for similarly rigid safeguards, according to 

Winokur, but the results are less pure and 

often require further refinement post-ex-

traction. The carbon dioxide extraction 

methods also are more labor-intensive 

and costly.

No matter how controlled and metic-

ulous the extraction method, without 

follow-up analytics and quality control, 

the extraction process cannot be consid-

ered complete. Unlike more-established 

crops, cannabis is at higher risk for such 

contaminants as pesticides, heavy metals 

and other undesirable compounds. More-

over, the wide variation in the content of 

the desired compounds from crop to crop 

and even plant to plant poses a series of 

challenges unique to cannabis.

Therefore, the industry needs to con-

tinue to refine its safety and quality pro-

tocols in order to ensure consumer pro-

tection.  
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