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Commonly used extraction methods for botanicals

Sonication, tumbling at room/variable temp

Soxhlet extraction

Heating under reflux

Microwave assisted extraction

Supercritical fluid extraction

Pressurized liquid/hot water extraction

Surfactant assisted Pressurized hot water extraction

Among the modern sampling techniques, SFE seems to offer high
selectivity, minimum degradation of thermally labile analytes, and
elimination of the use of organic solvents (e.g. use of pure CO2). On the
other hand, such as difficulties in extracting polar compounds and high
susceptibility to matrix effects, are problematic in the extraction of
botanical materials.
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Extractability of isoflavone glucoside conjugates puerarin 
and daidzin with various quantities of KDS powder in 5 mL 

of 80% aq. MeOH

The ratio of KDS powder/extracting solvent is critical for efficient extraction
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Prasain et al., J Agric Food Chem 2003

HPLC-chromatograms of [A] a kudzu dietary 
supplement; [B] isoflavone standards



RP-HPLC of isoflavone conjugates
value of changing the mobile phase pH
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Extraction of malonyl/acetyl glycosides at 
room temperature or higher temperatures 

may lead to change in composition

Barnes et al., Am J Clin Nutr. 1998



Even prolonged storage at 4oC causes 
conversion to the β-glucoside 

conjugates



An efficient isoflavone recovery could be achieved with 
extraction using 70% ethanol containing 0.1 % acetic acid

for one hour with agitation

Mercedes et al. Brazilian Archives of Biology and Technology, 
2002.



Conclusions
• The ratio of botanicals/dietary supplements to 

extracting solvents needs to be optimized for 
efficient extraction.

• The isoflavone glucoside conjugates are easily 
altered during extraction, processing, and 
cooking. However, the total concentration of 
isoflavones does not change.

• The 6OMalGlc conjugates are unstable when 
exposed to heat or prolonged times after 
extraction.

• Room temperature extraction also led to a loss of 
the 6OMalGlc conjugates, but at much slower 
rate.
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