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Food industry commonly uses polyvinylpolypyrrolidone (PVPP) to clarify wines,
juices and plant extracts (2,3), also activated charcoal is used for corn and cane
syrup clarification; these materials could be an alternative to stevia extracts
clarification, and they are commercially available. Moreover, both can be
regenerated to continuous use although the regeneration of activated charcoal is
an expensive process. Additionally, there are ion exchange resins like amberlites
used for corn syrup and plant extracts clarification.

Salt precipitation generates a lot of contaminant waste containing lime, iron and
aluminium. In order to find different clarification process environmentally friendly,
avoiding salt precipitation and reducing steps process in steviosides refinery, the
purpose of this work is to clarify stevia aqueous extracts in one phase using
different decolorizing materials like ion exchange resins or polymers.
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RESULT AND DISCUSSION

Stevia aqueous extracts are dark colour because the pigments and phenols
presence, in order to eliminate them, inorganic salts are using as flocculants to
filtrate and to clarify. Considering the advantages using materials like PVPP or
activated charcoal, both were tested in stevia extracts clarification process. Figure
1 shows the concentration effect of PVPP and activated charcoal in turbidity and
colour removal, and steviosides concentration.

Activated charcoal (Figure 2A and 2B) increases turbidity and colour removal
when its concentration increase, reaching 90% at 120 mg/mL; however,
steviosides concentrations decrease significantly (Figure 2C), recovering less than
5%. PVPP remove turbidity and colour to 95% (Figure 2A and 2B) in all
concentrations tested; however, only recovers 35% of steviosides (Figure 2C).

These results definitely show that activated charcoal is not a good choice for
stevia extracts clarification. PVPP, could be an alternative considering that its
regeneration is easy and cheap and it can be used continuously. Searching better
results, it proceeded to clarify using ion exchange resins for sweet syrups
decolorizing, FPA 90 Cl and TAN-1 amberlites, and Diaion WA30 resin.

Figure 2. Effect of PVPP and activated charcoal
concentration in stevia aqueous extracts
clarification. A) Turbidity removal, B) Colour
removal and C) Recovered steviosides. Capital
letters represent statistical difference between
matrix concentration. Small letters represent
statistical difference between matrices
(P<0.05).

Figure 1. Aqueous methodology extraction and clarification of stevia extracts.

Figure 3 shows turbidity and colour removal from stevia aqueous extracts. FPA 90
Cl and TAN-1 amberlites resins remove turbidity (Figure 3A) and colour (Figure 3B)
to 98% while Diaion WA30 resin removes turbidity to 98% and colour to 50%, the
filtrates obtained with this last resin were yellowish.

Decolorizing with ion exchange resins, especially amberlites, are an excellent
option to clarify stevia aqueous extract. However, steviosides percentage
recuperation is less than 50%. FPA 90 Cl resin recoved 47%, while TAN-1, Diaion
WA30 and PVPP recovered 33%, 35% and 34% respectively.

Figure 3. Effect of ion exchange resin in stevia
aqueous extract clarification (FPA 90 Cl, TAN-1,
DiaionWA30) and a polymeric matrix (PVPP). A)
Turbidity removal, B) Colour removal, C)
Recovered steviosides after chromatography.
Different letter means statistical difference
(P<0.05).

It is reported the electrocoagulation is an alternative method to decolorizing
stevia extracts, however, this process after 7 hours of treatment, removes 63% of
colour and 78.5 of turbidity (6). Rao et al. (7) report ultrafiltration as an
alternative clarification method, but removal pigments and phenol is between 70
to 80%.

These results show FPA 90 Cl resin like the best option for decolorizing stevia
aqueous extracts and steviosides recuperation. This amberlite will allow some
steps elimination in the commercial steviosides refinery process (Figure 4), mainly
salt precipitation step that produce contaminant waste.

Stevia aqueous extracts are clarified as part of steviosides
purification process. In this process inorganic salts are using
to flocculate pigments, phenols and proteins; clarified
syrups are desalting, and decolorizing using ion exchange
resins, and finally the filtrate evaporating to dryness (1).
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Figure 4. Steviosides process extraction and purification. A) Traditional method, B) Proposed
method in this report.
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