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Clarification, Decolorization and Deodorization of Yacon Juices
and Development of Yacon Soft Drinks
(Study on the Development of a Sweetner Source for Seasonings, Part II)

Masaaki Honpo, Hideo SaTo*, Toyoko UNO and Yukihiro OKUMURA

The possibility of making soft drinks with yacon juices was examined. Colorless, transparent and

almost odorless juices were obtained by 5 % activated carbon powder treatment. Some adsorbents and

ion exchange resins were added in the clear juices to improve flavor and taste. Sensory evaluation found

no evident difference. After this, the juices treated with 5 9 activated carbon powder were used.

Adjustment of acidity was performed with citric acid and malic acid. Comparatively favorable sensory

evaluation was gained when powders of citric acid and malic acid mixed at the ratio of 2: 1 were added

to the juice at the concentration of 0.4% (w/v). The yacon juices were heated for sterilization at 90°C

for 5, 15 and 30 minutes. Fructo-oligosaccharides were degraded markedly by the 30-minute heating. The

higher the degree of polymerization in fructo-oligosaccharides became, the larger its rate of decrease

became. Also, an adverse change in flavor occurred due to Maillard reaction.
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frozen Yacon tubers

crush

press

defrost, peel, remove, cut

add 10mM of potassium metabisulfite

heat at 85°C for 20 minutes

cool with water

filtrate with a guaze or defatted cotten
store in a freezer for later use

Juice
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Fig. 2 Effect of activated carbon powder con-
centrations on decolorization and adsor-
ption of soluble solids in yacon juices

—o=: transmittance of juice.
- =o = : adsorption rate of soluble solids.
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Fig. 3 Effect of activated carbon powder con-
centrations on adsorption of mono- and
oligosaccharides in yacon juices
—o— : monosaccharide (Fru & Glu)
— o= : disaccharide (Suc)
- - - : trisaccharide
- % = : tetrasaccharide
-+ = : pentasaccharide
~ o= : hexasaccharide and over
Table 1 Composition of moisture, protein and
ash of yacon juices
(g/100g of juice)
samples moisture protein  ash
before treatment 86.79 0.75 0.57
after treatment with 5% 88.72 0.44 0.51

activated carbon powder
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Table 2 Composition of mono- and oligosacchar-
ides in yacon juices

(g/100ml of juice)

degree of polymerization of soluble sugars
1 2 3 4 5 6=

samples

before treatment 68 11 11 15 11 19
after treatment with5% 6.8 1.0 09 11 07 1.0
activated carbon powder

These values were calculated as fructose content from HPLC analysis.
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Fig. 4 Effect of calcium salt precipitation treatment
and subsequent 2.5% activated carbon pow-
der treatment on the decrease rate of mono-
and oligosaccharides in yacon juices

B ; calcium salt precipitation treatment
[; 25% activated carbon powder treatment after Ca salt ppt treatment

Table 3 Effect of adsorbents on adsorption rate of
soluble sugars in clear yacon juice treated
with 5% activated carbon powder

adsorption rate (%)

Degree of polymerization
1 2 3 4 5 6=

adsorbents

Hydroxyapatite 37 84 83 81 96 638

Zeolite 48 109 108 108 124 96
Porus crystvalite 5.2 12.3 115 11.6 134 12.0
B-CD 48 113 9.8 10.7 118 95
PVPP 31 71 53 52 81 52

All adsorbents were used at 5% concentration (w/v).
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Table 4 Changes in pH of clear yacon juices
acidulated by addition of citric acid
after 5% activated carbon powder
treatment, and sensory evaluation of
their yacon juices

citric acid juice sensory evaluation

concentration (%) pH of acidity
0 6.3 low
0.1 51 low
0.2 4.7 low
0.3 45 moderate
0.4 4.4 moderate
0.5 4.2 somewhat high
0.6 4.0 high
0.7 3.9 high
0.8 3.8 high
0.9 3.7 high
1.0 3.6 too high
1.1 3.6 too high
1.2 3.6 too high
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Fig. 5 Effect of heating at 90°C on increase or
decrease of soluble sugars in yacon
juices by addition of 0.3% organic acids
after 5% activated carbon powder treat-
ment
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Fig. 8 Effect of heating at 90°C on decrease or

increase rate of soluble sugars in yacon
juices by addition of 0.4% organic acids
after 5% activated carbon powder treat-
ment
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Table 5 Free amino acid composition of yacon juice
(mg/100g of juice)

amino acid content amino acid content

Asp 21.6 Cys 0

Thr 45 Met 0.2
Ser 10.1 Ileu 5.6
Glu 47.6 Leu 2.2
Gln 79.4 Tyr 1.8
Pro 42.8 Phe 35
Gly 0.7 His 2.2
Ala 13.8 Lys 2.0
Val 4.7 Arg 3.1
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Clarification, Decolorization and
Deodorization of Yacon Juices and
Development of Yacon Soft Drinks

(Study on the Development of a Sweetner Source
for Seasonings, Part II)

The possibility of making soft drinks with yacon
juices was examined. Colorless, transparent and
almost odorless juices were obtained by 5 % activated
carbon powder treatment. Some adsorbents and ion
exchange resins were added in the clear juices to
improve flavor and taste. Sensory evaluation found no
evident difference. After this, the juices treated with 5
9% activated carbon powder were used. Adjustment of
acidity was performed with citric acid and malic acid.
Comparatively favorable sensory evaluation was
gained when powders of citric acid and malic acid
mixed at the ratio of 2: 1 were added to the juice at
the concentration of 0.4% (w/v). The yacon juices
were heated for sterilization at 90°C for 5, 15 and 30
minutes. Fructo-oligosaccharides were degraded
markedly by the 30-minute heating. The higher the
degree of polymerization in fructo-oligosaccharides
became, the larger its rate of decrease became. Also,
an adverse change in flavor occurred due to Maillard

reaction.
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