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Abstract

Browning is the major problem associated with yacon [Smallanthus sonchifolius (Poepp.)
H. Rob.] processing as it takes place rapidly and intensely after tissue damage. This study
investigated the effects of different blanching conditions on the browning parameters and
some chemical components of yacon. Whole yacon tubers were blanched in hot water
under different temperature and time conditions and immediately cooled in ice water.
Increasing blanching temperature and time significantly reduced the polyphenol oxidase
(PPO) activity but resulted in an undesirable change in firmness; lightness (L*) decreased
approaching to a black color flesh of yacon, and the a* and b* values decreased
representing a tendency to a green and blue colors, respectively. Blanching the whole
yacon at 60°C for 20 mins was found to be the most effective and can be used as pre-
processing treatment to reduce browning of the product. At this condition, PPO activity
was reduced to 70%, firmness was retained, and further browning was decelerated when
the cut surface of yacon was allowed to stand at room temperature. Moreover, the total
phenolic content (TPC), antioxidant activity, glucose, sucrose and fructose were not
significantly different from unblanched yacon but fructooligosaccharide (FOS) content

was reduced from 51.36 to 36.29% on dry weight basis.

1. Introduction

Yacon [Smallanthus sonchifolius (Poepp.) H. Rob.]
is a tuberous root which is rich in fructooligosaccharides
(FOS) and insoluble fiber with potential beneficial
effects on health. The energy value of the fruit is
considered low due to the high water content, around
90% of its fresh weight. Yacon is also rich in phenolic
compounds with strong antioxidant properties (Lachman
et al., 2005) which protect the human body from
oxidative stress. The antioxidant activity of phenolic
compounds is due to their ability to scavenge free
radicals, donate hydrogen atoms or electron, or chelate
metal ions. The regular consumption of phenolic-rich
natural foodstuff has been correlated with reduced risk of
occurrence of some kinds of cancer, as well as some
inflammatory and cardiovascular disorders. Predominant
phenolics in yacon include chlorogenic acid, caffeic acid
and ferulic acid. In comparison with other roots and
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tubers, yacon contains a high level of polyphenols which
is approximately 200 mg per 100 g of fresh weight
(Manrique et al., 2005).

However, polyphenols are also substrates for the
enzymatic browning of damaged tissues in yacon root,
giving it a greenish or black color due to the
condensation reaction of polyphenol compounds with
amino acids and the enzymatic polymerization of
polyphenols (Delgado et al., 2013). In fact, browning is
the major problem associated with yacon processing. The
enzymatic browning observed in yacon can be
considered intense and takes place very rapidly once the
tissue is damaged. During the cutting and peeling of
yacon, some cell membranes are ruptured, which causes
cytoplasmic localizer enzymes (polyphenol oxidases) to
come into contact with vacuolar localization substrates
(phenols). The polyphenol oxidases (PPO) catalyze the
oxidization of the phenols in a process known as
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enzymatic oxidization which results to rapid browning of
the freshly cut surface of yacon (Manrique et al., 2005).
The common method employed in preventing browning
in yacon is the use of chemical agents that are capable of
inhibiting the enzymatic reaction. Sodium metabisulfite,
ascorbic acid, L-cysteine, citric acid, and tartaric
effectively control enzymatic browning in minimally
processed yacon (Rodrigues et al., 2013; Vasconcelos et
al., 2015) and in processing yacon flour (Rodrigues et
al., 2014). Another method employed in the inactivation
of enzymes responsible for browning is the hot water
blanching. Blanching whole yacon can be done as pre-
processing treatment to prevent or at least reduce the
rapid discoloration of the product. This study aimed to
investigate the effects of different blanching parameters
on enzymatic browning and chemical composition of
yacon and determine the best combination which will
result in alleviation of enzymatic browning in yacon.

2. Materials and methods
2.1 Source and preparation of yacon samples

The newly harvested yacon tubers (yellow-orange
colored flesh variety) were obtained from Nueva Viscaya
Agricultural Terminal-Agri-Pinoy Trading Center
(NVAT-APTC), Bambang, Nueva Viscaya. They were
immediately transported by an air-conditioned van to the
Institute of Food Science and Technology, UPLB.

2.2 Treatment and blanching procedure

Yacon tubers with uniform size and shape were
carefully washed with tap water and allowed to dry at
room temperature. The yacon tubers were randomly
distributed into different treatments. Samples were
placed in plastic wire basket and blanched at 40, 50, 60
or 70°C for 20, 40 or 60 mins using thermostatically
controlled water bath using tap water. The blanched
samples were immediately cooled for 5 min in ice water,
drained and halved longitudinally and examined for their
firmness and color.

2.3 Polyphenol oxidase extraction and assay

The crude extract of yacon was obtained by
homogenizing 10 g of frozen yacon with 20 mL of cold
0.05 M phosphate buffer, pH 7, using a handheld blender
for 2 min. The homogenate was immediately filtered
through Whatman No. 1 filter paper. The supernatant
was collected and used as crude enzyme. All operations
were carried on ice.

PPO activity was determined by measuring the rate
of increase in absorbance at 420 nm at 25°C using UV-
Vis spectrophotometer. The reaction mixture consisted
of 2.9 mL substrate solution (0.01M catechol in 0.1 M
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phosphate buffer pH 7.0) and 0.1 mL of enzyme
solution. The blank sample contained 2.9 mL substrate
solution and 0.1 mL phosphate buffer. The increase in
absorbance at 420 nm was monitored for 2 mins at 30 s
interval. The linear section of the activity curve as a
function of time was used to determine the enzyme
activity. Enzymatic activity was expressed in units per
gram of fresh matter per minute (U-g”min™"). One unit
of PPO activity is defined as the amount of enzyme that
caused a change in absorbance of 0.001 O.D. per min.
All extracts were analyzed in duplicate. Enzyme activity

was calculated as follows (Fernandes ef al., 2011):
slope (Abs/min) * extract (mL)

i co=lom=1) —
PPO activity (U- g™ -m™) .001(Abs) = sample vol. cell (mL) » sample weight (g)

2.4 Firmness

The firmness of fresh and blanched yacon tubers was
measured using handheld penetrometer (IMADA
Mechanical Force Gauge Series EM/MF). The
penetration was carried out on the midsection and
midway between the midsection and the end of the yacon
tuber. The yacon was placed in a hard surface and the
plunger was inserted into the yacon at uniform force. The
depth of penetration was consistent with the scribed line
on the tip. The reading was recorded to the nearest 0.5 Ib
-force.

2.5 Color assessment of blanched yacon

Cut yacon surface color was measured randomly at
three (3) different points of each of the six yacon
samples with chromameter (Konica Minolta Color
Reader CR10). Color was recorded using CIE L* a* b*,
Only L*, a* and b* were considered as these parameters
are related to browning. L* indicates lightness, a*
indicates chromaticity on a green (-) to red (+) axis, and
b* indicates chromaticity on a blue (-) to yellow (+) axis.

To determine the physical indicator of browning, the
browning index (BI) based on CIE L* a* b* coordinates
was followed and calculated according to the following
equation (Palou et al., 1999):

BI=[100(x-0.31)]/0.172
where:
x=(a*+1.75L*%)/5.645 L* +a*-3.012 b*

2.6 Sample preparation for determination of sugars

Only blanched samples using the most effective time
-temperature combination in preventing browning was
analyzed for FOS and simple sugars. The method of
Muir et al. (2007) was used in the extraction of soluble
sugars with slight modification. Samples of yacon tubers
were peeled, cut, and homogenized using a blender at
high speed for 3-5 mins. Approximately 1 g sample was
weighed into a dry beaker and added with 40 mL hot
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distilled water (~80°C). The solution was heated (at ~80°
C) and stirred on a hot-plate with a magnetic stirrer for
15 mins. The solution was cooled to room temperature
and then quantitatively transferred into 100 mL
volumetric flask. The volume was adjusted to the mark
with distilled water and the contents were mixed
thoroughly. An aliquot of the solution was filtered
through Whatman No. 1 filter paper. The filtrate was
collected in glass vials and stored in the freezer (-20°C)
until analysis of FOS, fructose, glucose, and sucrose.

2.7 Determination of FOS, fructose, glucose, and

sucrose contents in yacon tubers

The concentration of FOS was analyzed by the
enzymatic spectrophotometric method using Megazyme
K-FRUC Kit, Ireland. Fructose, glucose, and sucrose
were determined enzymatically using a commercial kit
(K-SUFRG Megazyme, Ireland). All reagents were
prepared according to the manufacturer's instructions.
The procedures suggested by the manufacturer were
strictly followed, and the content of individual sugars
was calculated and expressed as percentage (%) dry
weight basis.

2.8 Total phenolic content and antioxidant activity using
DPPH assay

Only blanched samples using the most effective time
-temperature combination in preventing browning was
analyzed for total phenolic content and antioxidant
activity.

To prepare yacon extract, 10 g of sample was added
with 20 mL 80% ethanol and homogenized at high speed
for 2 mins using a handheld blender. The homogenate
was boiled for 5 min and then centrifuged for 10 mins at
10,000 rpm at ambient temperature. The filtrate was
collected and the remaining phenolics in the residue were
extracted using the above method. The filtrate was then
pooled and stored at -20°C until analysis of total
phenolics and antioxidant activity.

Total phenolic content was determined using the
Folin-Ciocalteau method. Yacon extract was diluted by
adding 0.9 mL distilled water to 0.1 mL yacon extract.
Then 2 mL of 0.25 N Folin-Ciocalteau phenol reagent
was added. The solution was mixed and allowed to stand
for 5 mins at room temperature. About 2 mL of 1 N
Na,COj; solution was mixed. The solution was allowed to
stand for 1 hr at room temperature in the dark. The
absorbance of the final solution was recorded at 640 nm
with respect to the blank solution (80% ethanol). Total
phenolics were quantified by the calibration curve
obtained from measuring the absorbance of known
concentrations of Gallic acid standard. The results were
expressed as mg of Gallic acid equivalent per g of dry
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weight (mg GAE-g"' DW).

The DPPH assay was based on the determination of
scavenging free 1,1-diphenyl-2-picrylhydrazyl (DPPH)
radicals. The method of Castro et al. (2012) with
modifications was followed. A DPPH solution was
freshly prepared with 2.5 mg of DPPH in 50 mL absolute
ethanol. A blank was prepared by mixing 1 mL of
extraction solvent (80% ethanol) with 1 mL of DPPH
solution. For sample analysis, 1 mL of the sample extract
was mixed with 1 mL. DPPH solution. The reaction was
allowed to proceed for 30 mins at room temperature in
the dark. The absorbance of the blank (Ao) and the
sample extract (As) was measured at 517 nm. The result
was expressed in terms of percentage of DPPH reduction

or inhibition and was calculated as:

Ao — As 100
Ao *

Scavenging effect (% inhibition) =

2.9 Statistical analysis

Data obtained as a mean of six replications were
analyzed by One-way ANOVA in Completely
Randomized Design (CRD). Comparison among
treatments was done using Tukey’s test. Statistical
computer software, IBM SPSS Statistics 21, was used.

3. Results and discussion
3.1 Polyphenol oxidase activity

The rapid browning of the freshly cut surface of
yacon tubers can be related to its phenolic compound
contents and the activity of the endogenous polyphenol
oxidase, the main enzyme involved in enzymatic
browning of yacon (Padilha et al., 2009 as cited by
Rodrigues et al., 2013). Figure 1 shows the PPO activity
during blanching of whole yacon tubers. No significant
inactivation of PPO was observed in yacon heated at 40
and 50°C for 20 mins when compared to unblanched
yacon and it can be seen that slower enzyme inactivation
occurred as blanching time progressed. This result
indicated that the heat penetration was very slow and the
temperature was not enough to inactivate the enzyme.
Whereas, greater inactivation of PPO in yacon at higher
blanching temperature. At the blanching temperature of
60°C, there was a rapid decline in enzyme activity after
20 mins blanching and then slowly declined. At 70°C,
94.85% of PPO was lost at 20 mins blanching time and
showed no significant reduction thereafter. This showed
that the temperature required to inactivate the enzyme
was already attained in all parts of the yacon.

In the study of Neves and Da Silva (2007), the
optimum temperature of the activity of partially purified
PPO from yacon tubers was near 30°C while the study of
Rodrigues et al. (2013) showed that the optimum
temperature of crude PPO was 20°C. Aside from
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variation on the purity of PPO, the said researchers used
different substrates, thus their results on the activity of
PPO in yacon were different. Meanwhile, the low
temperature blanching of whole potatoes prior to
minimal process at 50°C for 60 mins reduced the PPO
activity by 27-45% and was found to be effective in
preventing browning without loss of firmness and
without the appearance of browning on the peel, eyes or
infected areas (Yemennicioglu, 2002). Also, in the study
of Modler et al. (1993), heating of the whole Jerusalem

artichoke tubers prior to processing inactivates
polyphenol oxidase.
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Figure 1. Effects of blanching time and temperature on the
PPO activity in yacon. Bars with different letters of the
blanching temperature are significantly different based on
Tukey’s test at p<0.05)

3.2 Firmness

The firmness of yacon was significantly affected by
blanching at a higher temperature (Figure 2). Generally,
the firmness of yacon decreased as temperature and time
increased. The most rapid change in firmness occurred at
70°C, whereby very little change in firmness at 40°C.
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Figure 2. Effects of blanching time and temperature on the
firmness of yacon. Bars with different letters of the blanching
temperature are significantly different based on Tukey’s test
at p<0.05)

The firmness of yacon was not statistically affected
when blanched at 40°C at any duration up to 60 mins,
whereas a gradual decrease was observed when blanched
at 50°C. No significant difference was observed between
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and among firmness of unblanched yacon and yacon
blanched at 40°C for 20-60 mins, 50 and 60°C for 20
mins. On the other hand, an abrupt decrease in firmness
occurred after 20 mins blanching at 60°C and 20 mins at
70°C, then no apparent change up to 60 mins blanching
time. At these conditions, the yacon tubers were almost
cooked.

Over the 60 mins blanching period at 70°C there was
a 47% loss in firmness as compared to unblanched
yacon, 43% when blanched at 60°C, 18.45% when
blanched at 50°C, and 5% when at blanched at 40°C.
Loss of firmness can be attributed to the loss of turgor
pressure and loss of cell wall integrity. During heating,
such as blanching, breakdown of cell membrane
occurred causing a loss of cell turgor and loss of cell
wall integrity caused by loss of pectic compounds (Greve
et al., 1994; Llano et al., 2003). The higher the
temperature and the longer the blanching time the more
damage in the cell membrane, thus the greater loss of
firmness.

3.3 Color change of yacon flesh

The color parameters were measured immediately
after blanching and slicing and then approximately an
hour after the treatment to determine if further change in
color occurred. The initial parameters L*, a* and b*
were 37.54, 2.23 and 18.23, respectively, and the color
was light yellow orange. Color parameters of yacon were
significantly affected by blanching and continued change
in color was observed when the yacon samples were
allowed to stand at room temperature for an hour.

Figure 3 shows the effect of blanching on the L*
values of yacon. Blanching at 40°C increased the L*
value relative to the unblanched yacon while a decrease
in L* values when blanched at higher temperatures
(Figure 3A). This seemed to indicate that yacon color
was lighter when blanched at 40°C at any length of time
than the unblanched, while darker when blanched at 50,
60 and 70°C.

The decline in L* values occurred several minutes
after blanching which showed that there was a
continuous darkening of samples when allowed to stand
at room temperature after blanching and slicing (Figure
3B). Samples blanched at 60°C for 40 and 60 mins and
at 70°C for 20-60 mins showed a rapid decline in L*
values.

An increase in blanching temperature as well as
blanching time caused a significant decline in a* values,
demonstrating red color loss. Among the temperatures
used in blanching, 40°C showed no significant change in
a* values over time, whereas the rapid decline in a*
values occurred at 60 and 70°C where the values
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approached towards negative or green color (Figure 4A).
The a* values of blanched yacon at 60°C for 40 and 60
mins and those blanched at 70°C for 20-60 mins did not
significantly differ from each other.
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Figure 3. Effects of blanching time and temperature on L*
values of yacon. A: measured immediately after blanching
and slicing, B: measured 1 hour after blanching and slicing.
Bars with different letters of the blanching temperature are
significantly different based on Tukey’s test at p<0.05)
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increase in a* values several minutes after treatment
application was observed on samples blanched at 60°C
for more than 20 mins and 70°C for 20-60 mins.

For b* values, which indicates the color position
between yellow (+b) and blue (-b), significant effects of
blanching were observed (Figure 5). There was a decline
in b* values as blanching temperature was increased,
though the effect of 60°C and 70°C were similar (Figure
5A). Increasing the duration of blanching did not affect
the b* values of yacon tubers. Blanching at 40°C for 20-
60 mins resulted in a slight increase in b* values though
not significant, indicating a more yellow color than
unblanched yacon. However, as the blanching
temperature was increased, a decline in b* values was
noted which showed that the color of samples under
these treatments was less yellow than the unblanched and
those blanched at 40°C. An increase in b* values was
also observed after 1 hr of treatment application (Figure
5B).
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Figure 4. Effects of blanching time and temperature on a*
values of yacon. A: measured immediately after blanching
and slicing, B: measured 1 hour after blanching and slicing.
Bars with different letters of the blanching temperature are
significantly different based on Tukey’s test at p<0.05)

On the other hand, when the samples were allowed
to stand for 1 hr, a* values increased indicating that the
samples became reddish (Figure 4B). The greatest
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Figure 5. Effects of blanching time and temperature on b*
values of yacon. A: measured immediately after blanching
and slicing, B: measured 1 hour after blanching and slicing.
Bars with different letters of the blanching temperature are
significantly different based on Tukey’s test at p<0.05)

Yacon samples blanched at 40°C have shown little
color change with the increase in blanching time while
there were more changes in color parameters in the
samples blanched at higher temperatures. Generally, a
decline in L*, a* and b* occurred as the temperature and
duration of blanching increased. The trend of these
results was similar to the studies of Goncalves et al.
(2007) on blanched pumpkin and Goncalves et al. (2010)
on blanched carrots in which they associated the color
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alteration as a result of carotenoid degradation by heat.
In the study of Chen (2013), blanching yacon slices
changed its color from chalky to a translucent by visual
experiment which is somewhat similar to the visual
observation of the appearance of yacon tubers in this
present study.

The browning index (BI) color parameter is reported
by Palou et al. (1999) as an important parameter in
processes where enzymatic and non-enzymatic browning
takes place. During blanching, it was observed that the
browning index (BI) decreased as temperature and time
increased. A rapid decline in BI was observed at 60°C
and 70°C wherein the blanching time at 60°C did not
differ significantly unlike at 70°C (Figure 6A).
Browning of fresh yacon occurred immediately after
slicing. It can be seen that fresh yacon had the highest BI
followed by sample blanched at 40°C and 50°C. At these
conditions, PPO activity was highest. On the other hand,
the lowest BI was observed on samples blanched at
higher temperatures (60°C and 70°C) where the PPO
activity was low. Results also showed that there was a
significant positive correlation (R*=0.891) between BI
and PPO activity. The higher the PPO activity, the higher
was the BIL. Thus, the cause of yacon browning in
unblanched and those blanched at lower temperatures
was mainly due to PPO which catalyzed the oxidation of
the phenolic substrates to quinones. In the study of
Rodrigues et al. (2013), the optimum temperature for
maximum yacon PPO activity was 20°C and the enzyme
activity gradually decreased as the temperature
increased. They also observed that at 60°C,
approximately 65% of PPO activity was lost. Whereas,
Neves and Da Silva (2007) showed that the optimum
temperature of the activity of partially purified PPO from
yacon tubers was near 30°C. In this study, most of PPO
activity was not inactivated at 40°C and 50°C since the
whole yacon tubers were used. Perhaps, penetration of
heat towards the inner part of the tubers was delayed and
the temperature at the center portion of the tubers was
not enough to inactivate the enzyme.

Based on the results, blanching reduced the
browning of the flesh of yacon, with blanching
temperatures of 60°C and 70°C for a minimum of 20
mins as the most effective. However, after several
minutes, discoloration of the samples, including those
blanched at lower temperature and the unblanched
yacon, was observed. Significant increase in Bl was
observed when samples were allowed to stand for several
minutes at room temperature after the treatment (Figure
6B). Further browning of the samples could be due to
enzymatic or non-enzymatic reactions. Phenolic
oxidation mainly includes chemical oxidation and
enzymatic oxidation (Dong et al., 2016). The increase in
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browning of unblanched and blanched yacon at 40°C and
50°C was probably due to enzymatic oxidation since
high PPO activity was present at these conditions in
contrast to those blanched at higher temperatures. This
condition was also observed by Campos et al. (2016)
wherein gradual browning from the external part of the
skin towards the center of the yacon slices occurred
some hours after blanching in boiling water or steaming
for 6 mins. They proposed that this might be due to the
higher content of polyphenols present in the skin and the
higher content of oxidation catalyzing agents such as Fe
and Cu.
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Figure 6. Effects of blanching time and temperature on the
browning index of yacon. A: measured immediately after
blanching and slicing, B: measured 1 hour after blanching and
slicing. Bars with different letters of the blanching
temperature are significantly different based on Tukey’s test
at p<0.05)

In the case of those samples blanched at higher
temperatures (60°C for more than 20 min and 70°C at all
period tested), further browning was not due to
enzymatic reaction. This is because PPO activity was
lower and the change in BI was higher than those
unblanched and blanched samples with higher PPO
activity. This could be a non-enzymatic reaction similar
to the after-cooking darkening of some varieties of
potato. After-cooking darkening occurs when potatoes
are exposed to air after cooking (common in boiled or
steamed) and are caused by a non-enzymatic oxidation
reaction. During cooking, a ferrous-chlorogenic acid
complex is formed which, on exposure to air, oxidizes to
a bluish-gray compounds ferri-dichlorogenic acid
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(Hughes et al., 1962). Chlorogenic acid is the main
phenolic acid in yacon (Lachman et al., 2003; Fernandez
et al., 2004) and it contains iron (Pereira et al., 2013),
thus after-cooking darkening similar to the potato is
possible.

On the bases of PPO inactivation, browning
prevention and firmness of yacon, the most effective
blanching temperature for the whole yacon was 60°C for
20 mins. At this time-temperature combination, there
was a 70% reduction in PPO activity, reduced rapid
browning of yacon pulp, and a slight change in firmness
with only 6% reduction. In addition, further discoloration
or browning was slowed down when allowed to stand at
room temperature.

3.4 Chemical composition of blanched yacon

The FOS, simple sugars and total phenolic contents
and antioxidant activity of yacon blanched at 60°C for 20
mins was determined and compared with the fresh or
unblanched yacon to determine if losses of these
components occurred during the blanching process.

The result showed that there was a significant
reduction in FOS content when the whole yacon tuber
was blanched at 60°C for 20 mins while no significant
changes in glucose, fructose, sucrose, TPC, and
antioxidant activity (Table 1). TPC and antioxidant
activity of blanched yacon was slightly higher, though
not statistically different, than unblanched yacon. TPC
was not oxidized during blanching as PPO was
inactivated. According to Hwang et al. (2013), phenolic
compounds in yacon can be liberated by heat treatment
due to the disruption of cell walls and the liberation of
soluble phenolic compounds from insoluble ester bonds.

The reduction of FOS content (29.34% loss) in the
blanched sample could be attributed to leaching of the
component into the blanching water and/or hydrolysis of
FOS. Some studies reported the decrease in FOS and
simple sugars due to leaching during blanching of yacon.
Fante et al. (2012) found that yacon slices steam
blanched at 100°C for 4 min resulted in losses of inulin,
glucose and fructose of 30.69, 39.40 and 15.82%,
respectively. Scher et al. (2015) showed losses of inulin
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and reducing sugars occurred during hot water blanching
of yacon slices at different time/temperature
combinations. However, Fante ef al. (2012) mentioned
that hydrolysis of inulin may also be related to the
residual activity of inulinase or fructan exohydrolase in
the blanched samples. Fructan exohydrolase (FEH) was
stable up to 40°C (Marx et al., 1997; Ueno et al., 2011)
and the optimum temperature was 30-40°C (Simpson
and Bonnet, 1993). To maintain the inulin content, heat
treatment processing above 60°C has been reported to
inactivate inulinase (Takeuchi et al., 2011). In addition,
Chen (2013) found lower inulin in blanched yacon slices
in water which could be due to leaching and hydrolysis
of FOS to reducing sugars. In this present study, the
enzymatic hydrolysis could be possible since the
temperature was only 60°C and the sample used was the
whole yacon which slowed the penetration of heat
towards the center of the sample, hence FEH was not
totally inactivated. Hydrolysis of FOS during blanching
could be verified from the non-significant reduction in
the simple sugars. If the decline in FOS was only
through leaching, glucose, fructose, and sucrose should
also decline. Hydrolysis of FOS possibly occurred,
producing glucose, fructose, and sucrose and at the same
time leaching of these components into the blanching
medium.

4. Conclusion

Hot water blanching of whole yacon reduced the
PPO activity and firmness and changed the color
parameters of yacon as temperature and duration of
blanching was increased. A decline in L*, a* and b* was
observed. Blanching reduced the rapid browning of the
cut surface of yacon. Among the temperatures and time
used in the study, blanching whole yacon at 60°C for 20
mins was found to be the most effective and can be used
as pre-processing treatment to reduce browning or
discoloration of the yacon flesh during and after
processing.
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Table 1. Comparison of FOS, simple sugars, TPC, and antioxidant activity of unblanched and blanched yacon

Parameters Unblanched Yacon Blanched Yacon (60°C for 20 mins)
FOS (%DW) 51.36° 36.29°
Glucose (%DW) 15.85™ 15.70™
Fructose (%DW) 23.11™ 22.30"
Sucrose (%DW) 13.53™ 14.87"
TPC (mg GAE-g 'sample) 4.95™ 5.11™
Antioxidant activity (%DPPH inhibition) 75.42™ 75.51™

*significant at p<0.05 using #-test, " not significant
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