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Abstract. A yogurt drink storing process will directly affect the decrease of product quality. Stabilizer that
usually used for maintaining the yogurt quality is a chemical compound namely carboxymethyl cellulose
(CMC). Canna (Canna edulis Ker) potentially used as a natural stabilizer, which is a local Indonesian tuber with
high starch content and antioxidative properties. The purpose of this study is to investigate the capability of
Canna starch to replace the used of CMC based on the physicochemical and antioxidant activity of yogurt drink
during cold storage. The complete randomized factorial design will be used with two factors. The first factor
was Canna starch/CMC levels divided into 5 groups, TO (0.2%CMC) as a control, T1 (0.15% CMC + 0.025%
canna), T2 (0.1% CMC + 0.05% canna), T3 (0.05% CMC + 0.075% canna), and T4 (0.1% Canna), respectively. The
second factor was the storage time of yogurt drink divided into four groups, 1, 7, 14 and 21 days, to determine
the quality change during stored in the refrigerator at 4°C. Data obtained from the results of subsequent
studies analyzed by GLM (General Linear Model) and followed by Duncan's multiple range test (DMRT). This
study resulted that Canna starch has the capability as a natural stabilizer for producing new yogurt drink
product as the functional beverage with potential health benefits related to the high antioxidant activity. The
combination of 0.1% CMC and 0.05% Canna starch addition on yogurt drink manufacture showed the best
physicochemical quality including pH, titratable acidity, syneresis, sedimentable fraction, and viscosity.
Keywords : antioxidant activity, Canna edulis Ker, carboxymethyl cellulose, Syneresis, Viscosity

Abstrak. Proses penyimpanan akan menyebabkan terjadinya penurunan kualitas pada minuman yogurt. Bahan
penstabil yang umum digunakan untuk mempertahankan kualitas minuman yogurt adalah senyawa kimia yaitu
carboxymethyl cellulose (CMC). Ganyong (Canna edulis Ker) berpotensi digunakan sebagai penstabil alami,
serta merupakan umbi lokal asal Indonesia dengan kandungan pati yang tinggi dan memiliki nilai tambah
senyawa antioksidan. Tujuan dari penelitian ini adalah untuk mengetahui efektivitas pati Ganyong sebagai
substitusi penggunaan CMC terhadap aktivitas fisikokimia dan antioksidan dari minuman yogurt selama
penyimpanan suhu dingin. Rancangan faktorial pola dua arah digunakan dalam penelitian ini dengan faktor
pertama adalah 5 Kelompok perlakuan kadar pati Canna / CMC meliputi, TO (0,2% CMC) sebagai kontrol, T1
(0,15% CMC + 0,025% canna), T2 (0,1% CMC + 0,05% canna), T3 (0,05% CMC + 0,075% canna), dan T4 (0,1%
Canna). Faktor kedua adalah waktu penyimpanan minuman yogurt dibagi menjadi 4 kelompok meliputi 1, 7, 14
dan 21 hari, untuk mengetahui perubahan kualitas selama disimpan di lemari es pada suhu 4°C. Data yang
diperoleh dari hasil penelitian dianalisis menggunakan General Linear Model (GLM) dan dilanjutkan oleh Uji
Jarak Berganda Duncan (UJBD). Hasil dari penelitian ini menunjukkan bahwa pati ganyong dapat digunakan
sebagai penstabil alami yang dapat menghasilkan minuman yogurt fungsional dengan manfaat kesehatan
terkait dengan aktivitas antioksidan yang baik. Kombinasi penggunaan 0,1% CMC dan 0,05% pati ganyong pada
proses pembuatan minuman yogurt telah menghasilkan kualitas fisikokimia yang terbaik.

Kata kunci: aktivitas antioksidan, carboxymethyl cellulose, sineresis, umbi Ganyong, viskositas

Introduction quality. Storage and cooling will lead to the

Yogurt market already provides many types release of water (syneresis) that will affect the

of yogurt, including yogurt set, frozen yogurt, protein dehydration and then decrease the end

Greek yogurt, and yogurt drinks. Increasing the product quality (Tamime and Robinson, 2007).

availability of various kinds of a yogurt drink Enhancing and maintaining the desirable yogurt

with health benefits is expected to fulfill the  duality during storage such as texture,

increasing demand for yogurt in recent years. viscosity/consistency, appearance, and

The benefits of yogurt were associated with its mouthfeel can be done with stabilizer addition.
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The type of stabilizer that commonly used by
producers is carboxymethyl cellulose (CMC) as
synthetic hydrocolloid which added into the
yogurt. However, CMC will be accumulated in
the human body with regular consumption,
which will decrease the pH value of caecal and
elevate the population of a non-digested
microorganism  (Juskiewicz and Zdunczyk,
2004). Recently, the consumer has changed to
healthier lifestyles that decide to reduce the
used of synthetic materials into their diets.
Consumers are more interested in food with
high nutritional value, low in fats, rich in
bioactive compounds, and negative association
with the risk of disease(Waijers et al., 2007).

In 2006, Indonesia produced 500 tons of
canna tubers in 2-harvests time, then processed
into starch with the production capacity of
approximately 50 tons per year, while the
production would continuously increase 12.5%
each year (Lestari et al.,, 2012). Canna tubers
(Canna edulis Ker) provided high starch and had
potential antioxidative properties that could be
used as an alternative natural stabilizer to
replace the application of CMC (Umam et al.,
2018).

Canna starch contains 24.06% of amylose
with the most useful function as a hydrocolloid
that forms a gel after gelatination starch. In
addition, There is 63.27% of amylopectin in
Canna starch providing a high capability of
water holding capacity and retrogradation. The
combination of amylose and amylopectin led to
an initial loss in viscosity with substantial effects
on making a gel (Carolina and limi, 2016). The
existence of high levels antioxidants, flavonoids,
and polyphenols was showed in Canna extracts
(Mishra et al., 2011).

Therefore, the purpose of this study was to
the replacing

cellulose (CMC) with Canna
starch (Canna edulis Ker) as a natural stabilizer

investigate effects  of

carboxymethyl

on the physicochemical and antioxidant activity
of yogurt drink during cold storage, in order to
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utilize the native Indonesian stabilizer for a
functional yogurt drink product.

Materials and Method

Yogurt drink was manufactured in Dairy
Laboratory of Animal Science Department,
National Pingtung University of Science and

Technology, Taiwan.

Canna starch preparation

Indonesian Red Canna edulis Ker (aged 5-10
months) were obtained from local farmers
(Tumpang, Malang, Indonesia). According to
AOAC (1995), Canna tubers washed, cut, and
treated with 7.5% saline solution for 1 h to
remove oxalate compounds. The pieces of
Canna were crushed and mixed with water in
the ratio 1:4, then squeezed using filter cloth
until resulted solid fractions. The solid was
added with 1:4 of water and then filtered.
Canna starch was precipitated for 6 hours - 8
hours. The formed starch was dried at 60°C for
6 hours, then milled and sieved with a 100
mesh to obtain powdered starch.

Preparation of yogurt drink

“Preparation of all sample was done on the
same day. Raw cows milk was mixed with 15%
skim milk powder (Fonterra Co., Auckland, New
Zealand) and added the CMC (Fortune Biotech,
Hillsborough, USA) and Canna starch then
divided into five groups were T0 (0.2% CMC), T1
(0.15% CMC + 0.025% Canna starch), T2 (0.1%
CMC + 0.05% Canna starch), T3 (0.05% CMC +
0.075% Canna starch), and T4 (0.1% Canna
starch).  After samples
thoroughly, then heated at 85°C for 30 min and
cooled to 43°C. Pasteurized milk was inoculated
with 2% of S. thermophilus 14086 and L.
Bulgaricus 12297 (1:1 in ratio) (Chr. Hansen,
Denmark) as yogurt starter culture. Samples

had been mixed

were put into 1000 mL of a sterilized bottle and
incubated at 37°C about 6-12 hours until pH 4.6
was reached. Added the 1000 mL of 10 g/ 100
ml (w/ v) sugar solution when fermentation
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then stored in the

refrigerator at 4°C. The samples were collected

process was done,
to analyze during 1, 7, 14, and 21 d of

refrigerated storage.

pH and titratable acidity (TA) determination
pH Meter SP-2500
Instruments Co., Ltd., New Taipei, Taiwan) that
calibrated with buffer standards of pH 4 and pH
7 was used to measure the pH value of yogurt

Suntex (Suntex

samples. TA was expressed as % lactic acid
measured with the method of Sabado$ (1996)
8.8 g of yogurt sample prepared with 9 ml of
destilled water then added with 0.5 ml of
1%(v/v) phenolphthalein and titrated with 0.1M
sodium hydroxide (NaOH).

Determination of syneresis and sedimentable
fraction

Syneresis and sedimentable fraction of each
yogurt drink samples were measured using the
method of Wu et al. (2013). An amount of 20 g
(Hettich
Centrifuger Universal 320R, Germany) 1200 rpm

yogurt sample was centrifuged
at 4°C for 20 minutes. The weight fraction of
the (% The

sedimentable fraction has the function to

supernatant recovered v/w).
measure the stability was prepared an amount
of 10 g yogurt sample was centrifuged 4000
rpm at 25°C for 20 minutes. The sedimentable
fraction value was resulted by the ratio of the
sediment weight to the sample weight. All

measurements were performed in triplicate.

Determination of viscosity

According to Kasinos et al. (2014) Viscosity
measurements were done at 24°C using 60 rpm
rotational viscometer (DV-Il digital viscometer;
Brookfield Engineering Laboratories, Inc,
Middleboro, MA, USA) with spindle number 2.

Antioxidant activity

According to Soleymanzadeh et al. (2016),
whey fraction of yogurt sample was prepared
before continued to DPPH radical scavenging
activity analysis. An amount of 25 mL yogurt
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sample was placed in a centrifuge tube and
centrifuged 9000 rpm at 40C for 20 minutes
(Eppendorf 5810R Multipurpose Centrifuges,
Germany). The supernatant of the sample was
filtered on a 0.45 um cellulose membrane filter
(Toyo Roshi Kaisha, Ltd., Tokyo, Japan) using
vacuum pump (Gast DOA-P104-AA Diaphragm
Vacuum, IDEX Corp., lllinois, USA). DPPH radical
solution (0.002% w/ v) in 95% ethanol was
prepared (Sigma-Aldrich, STBF1771V; St Louis,
USA). A volume of 3600 pL of DPPH in ethanol
was added to 400 pL of whey fraction with the
concentration of 1.0 mg/ mL-1. The mixture
was vortexed and left to stand for 30 min in the
dark room. The reduction of the DPPH was
determined using WPA Spectrawave — S800
Diode Array Spectrophotometer (Biochrom,
Ltd., Cambridge, England) set to 517 nm of
absorbance.

The antioxidant activity was expressed as
percentage of DPPH activity calculated as :

inhibition (%) =
[Absorbance Blank— Absorbance Sample
Absorbance Blank

] x 100%

Where :
Absorbance blank: the absorbance of the
control sample (DPPH solution without whey
fraction)

Absorbance sample: the absorbance of test

sample (DPPH solution plus whey fraction).

Statistical analysis

Data the
subsequent studies analyzed by General Linear
Model (GLM) in a Windows-based software
package, SPSS for Windows version 16. If there

obtained from results of

is any significant difference then continued by
test using Duncan's Multiple Range Test (DMRT)
at the 5% significance level (a = 0.05).

Results and Discussion
pH and titratable acidity

Changes in pH values of yogurt with the
different combination level of CMC and Canna
starch during storage resulted in pH values
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ranged from 4.60+0.01 to 4.351#0.01. The
different combination level addition of Canna
starch and CMC showed significantly changed
on pH values of yogurt drink (p<0.05). The
addition of 0.1% Canna starch (T4) resulted in
the lowest average pH values about 4.47+0.01,
while 0.15% CMC+0.025% Canna starch (T1) led
the highest average pH values about 4.55+0.01.
Figure 1 showed that pH values of all treatment
group were significantly (p< 0.05) decreased
during 21 days of storage. The average pH value
of yogurt drink at 1st day was 4.60 and
decreased by 4.56, 4.50, and 4.42 for 7th, 14th,
and 21st days, respectively. The results showed
that post acidification continued during the
storage period. Higher level addition of Canna
starch resulted in lower pH values, and it
indicated that Canna starch had become an
energy source for metabolic activity of yogurt
bacteria. Lactic acid is the most abundant
component that produced by LAB during the
fermentation process of milk into yogurt. Lactic
acid (C3HeOs) readily dissociates into H* and
CH3CHOHCOO" ions. Lactic acid produced by
the LAB in yogurt was increasing H+ ion that
resulted in the decreasing of pH values
(Muniandy et al., 2017). Whereas Panesar and
Shinde (2012) stated that residual carbohydrate
utilization, the small amount of CO,, and formic
acid from lactose might cause the decrease in
pH during storage.

4.65 - 1.20
4.60 - < 115
L 455 - < 1.10
Big
4.45 - < 1
S 440 - 2 0.95
435 - — 0.90
4.30 ; . . 0.85

14
Storage Time (Days)

21

Titratable acidity (TA) values as % lactic acid,
significantly increased (p<0.05) during storage
when Canna starch added into the yogurt
samples (Figure 1). The TA values ranged from
0.97 £ 0.01 to 1.17 + 0.01. The addition of 0.1%
Canna starch (T4) resulted in the highest
average TA values about 1.05 + 0.01, while 0.2%
CMC (TO) resulted in the lowest average TA
values approximately 0.97 + 0.01. During the
21st day's storage period, adding higher
concentrations of canna starch into yogurt
in a significant (p<0.05)
increase of the TA average values 0.92 to 1.10,

samples resulted
respectively.

The higher TA of yogurt with Canna starch
was related to the amylose and amylopectin
that may improve the metabolism or growth of
the starter cultures, causing a higher production
of acids. The high values for TA agreed with
results from Seo et al. (2009) the reducing in pH
and increasing of titratable acidity were showed
during 15 days of storage in cholesterol-
reduced yogurt samples added with stabilizer
from nanopowder chitosan. A similar result
obtained from cholesterol-reduced yogurt
added with that
decreases in pH and increases in titratable

enriched primrose oil

acidity when stored at 4°C for 15 days (Lee et
al., 2007).

——T0
—&—T1

T2
——T3

14 T4

Storage time (Days)

Note : TO (0.2% CMC), T1 (0.15% CMC + 0.025% Canna), T2 (0.1% CMC + 0.05% Canna), T3 (0.05% CMC + 0.075% Canna),

and T4 (0.1% Canna). Samples were stored at 4°C.

Figure 1 Interaction between addition level of canna starch and CMC on pH value and titratable acidity during storage

(p<0.05). Error bars represent standard deviatio

n.
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There was a significant difference in
interaction between treatment group and
storage time (p<0.05) on pH and TA value. A
Significant decrease in pH and increase in TA
value during 21 days of the storage will
adversely affect the yogurt quality such as
increase the syneresis rate, reduce the stability,
and potentially for spoilage bacteria
contamination. Fox et al. (2017) stated that
syneresis was closely related to acidity however
inversely related to pH. The more significant
changes in pH and titratable acidity will affect
the faster post acidification that reduced the
storage stability of yogurt product (Kim et al.,,
2012). The decrease in pH influenced by
interactions between yogurt culture bacteria
and spoilage microorganisms present in the
product (Dzigbordi et al., 2013).

Syneresis. Syneresis is closely related to casein
micelle network condition. Syneresis value of

yogurt drink with Canna starch was significantly
lower (p<0.05) than yogurt drink with CMC
during cold storage (Figure 23). In the group
treatment 2 (T2), which was added with 0.1%
CMC+0.05% Canna starch, syneresis rate
decreased by 28.2% from 22.33 % to 16.02 %
on 7th days, increased by 15.3% to 18.48 % on
14th days, then gradually reduced by 8.5 % to
16.91 % on 21st days,
comparison, in control, which was added with
0.2% CMC, syneresis rate decreased by 30%
from 31.25 % to 21.88 % on 7th days, increased
by 25.9 % to 27.56 % on 14th days, then
reduced by 13.34 % to 23.89 % on 21st days,
respectively. Mainly, in all treatments were

respectively. By

added Canna starch, the changes in syneresis
values were found to be much lower compared
to the control (Table 1).

Table 1 Interaction between combination addition level of Canna starch and CMC on syneresis,

sedimentable fraction and viscosity of yogurt drink during storage

Storage time

Treatments MeantSD
1 7 14 21
Syneresis (%)
TO 31.2510.87 21.8810.60 27.5610.63 23.8910.54 26.15+3.65¢
T1 23.01+0.24 18.70+0.61 20.33+0.73 19.55+0.57 20.4041.75¢
T2 22.3340.38 16.02+0.23 18.48+0.74 16.91+0.50 18.43+2.567
T3 24.8010.74 16.80+0.86 18.82+0.66 17.71+0.88 19.5343.33°
T4 32.9410.58 17.82+0.86 21.00+0.48 18.66+0.50 22.61+6.37¢
MeanSD 26.87+4.49¢ 18.24+2.18° 21.24+3.46°¢ 19.3442.58°
Sedimentable fraction (%)
TO 0.73£0.03 0.70+£0.02 0.67+0.01 0.64+0.01 0.69+0.042
Tl 0.73£0.04 0.66%£0.02 0.65£0.01 0.631£0.01 0.67+0.04°
T2 0.70£0.01 0.66%£0.02 0.66x0.01 0.6210.04 0.66+0.04°
T3 0.67£0.01 0.67+0.01 0.66%0.01 0.631+0.01 0.66+0.02°
T4 0.66%0.01 0.69+0.02 0.66%0.01 0.65%+0.01 0.67+0.02°
MeanSD 0.70+0.04° 0.67+0.02° 0.66+0.01°¢ 0.63+0.02¢
Viscosity (cP)
TO 77.171£1.26 94.67+1.26 105.50+3.97 110.67+4.04 97.00+13.63°
Tl 84.831£3.55 110.83+7.01 151.50+2.65 157.00+6.50 126.04+31.38°
T2 89.00%2.29 119.33+£1.04 154.5046.14 160.83+8.13 130.92+30.52°¢
T3 87.17+1.04 106.50+4.77 183.00+1.32 169.50+4.77 136.54+42.48¢
T4 81.68+2.78 109.83+2.84 209.67+3.82 203.3316.05 151.11+£58.91¢
MeanSD 83.97+4.78? 108.23+8.96° 160.83+36.20°¢ 160.27+£31.17¢

Note : TO (0.2% CMC), T1 (0.15% CMC + 0.025% Canna), T2 (0.1% CMC + 0.05% Canna), T3 (0.05% CMC + 0.075% Canna),
and T4 (0.1% Canna). Samples were stored at 40C. Mean in the same row and column with different superscripts differ

significantly (p<0.05).
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The results indicated that Canna starch was

adequate to reduce the syneresis during
storage. Starch in Canna composed of high
amylopectin content about 63.27% that have
the capability of water holding capacity to
reduce the risk of syneresis. According to
(Hongyu et al., 2000), water holding the capacity
reflected the ability of the protein to hold on
water inside the yogurt structure. Amylopectin
with longer chain length was stronger in gel-
forming when amylose and amylopectin were
mixed (Bertoft et al., 2016).

The decreased syneresis during storage in
this experiment is accepted with Ares et al.
(2007) significantly result of sensory properties,
texture quality, and syneresis rate was found
when sweetened plain-stirred yogurt added with
starch and gelatin. In addition, wheying-off will
reduce the consumer preference of yogurt
product, and it caused by the perception of
the

manufacturing process. Several kinds of the

something microbiologically wrong in

stabilizer such as starch, gelatin, and pectin
should be added by the manufacturer to prevent
wheying-off in yogurt product (Lee and Lucey,
2006)
There
interaction between treatment group on storage
time (p<0.05), the addition of Canna starch with
the
syneresis value of yogurt drink over 21st storage
days. Duncan Multiple Range Test (DMRT) at 5%
significance level performed, yogurt drink added
with the combination of 0.1% CMC and 0.05%
Canna starch with an average value
18.43+0.18% selected as the best treatment.

was a significant difference of

a different percentage will decrease

Sedimentable fraction

Table 1 showed the sedimentable fraction of
yogurt with Canna starch and CMC added after
21 days of storage. On day 1, the 0.1% Canna
starch (T4) showed the lowest sedimentable
fraction value of 0.66%, which was significantly
lower (p<0.05) than the others samples.
Whereas, yogurt with the addition of 0.2% CMC

(TO) and 0.15% CMC + 0.025% Canna starch (T1)
with values 0.73% had the highest amount of
sedimentable fraction, which was significantly
higher (p<0.05) than the other samples. After 21
days, 0.05% CMC + 0.075% Canna (T3) samples
had the lowest sedimentable fraction of 0.62%,
followed by T3 and T1, TO and T4 samples with
the value of 0.63%, 0.64%, and 0.65%
respectively.

The addition of Canna starch and CMC
resulted in low quantities of sedimentable
fraction, it indicates the stability of milk proteins
under acidic conditions was good. The results
were in agreement with Wu et al. (2013) the
increasing level addition of CMC will increase
the stability of acidified whole milk during
storage. Whey
aggregation occurred when casein close to the

separation and protein
isoelectric points, adding the stabilizer is one of
the several ways to solve that problem. The
unstable sample showed larger casein
aggregates. However, the addition of higher
CMC will reduce the sedimentation of yogurt
drinks the

electrosorption (Wu et al., 2014)

because of casein  micelles

On the other hand, the decreasing of the
sedimentable fraction of yogurt samples that
containing different combination level of Canna
starch and CMC was related to the increase in
the viscosity. The interaction between stabilizer
and casein particles thus contributing a strong
gel that improved the viscosity and maintains
the protein stability. The high molecular weight
of starch was interacted with casein to form a
casein-starch system that increases the water-
bind
properties of yogurt (Damian et al., 2017)

capacity to improve the rheological

There was a significant difference of
interaction between treatment group on storage
time (p<0.05), the addition of Canna starch with
the

sedimentable value of yogurt drink over 21st

a different percentage will reduce

storage days. Duncan Multiple Range Test
(DMRT) at 5% significance level was performed,
yogurt drink added with 0.1% CMC + 0.05%
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Canna starch and 0.05% CMC + 0.075% Canna
starch with an average value 0.66% selected as
the best treatment.

Viscosity
The viscosity of yogurt drink was significantly
increased (p<0.05) with increasing

concentrations levels of Canna starch added
(Table 1). The initial viscosity value of each
treatment on 1st storage day was 84.83 cP (T1),
89.00 cP (T2), 87.17 cP (T3), and 81.68 cP (T4)
respectively, as compared with control samples
77.17 cP. The viscosity value of all group with
the combination of CMC and Canna starch was
significantly increased after 14 days storage. The
viscosity value of each treatment increased by
36.7% (T1), 29.5% (T2), 71.8% (T3), and 90.9%
(T4) respectively. However, at the end of the
storage period, the viscosity value of T3 and T4
were decreased to 169.50 cP and 203.33 cP.

There was a significant difference of
interaction between treatment group on storage
time (p<0.05), the addition of Canna starch with
a different percentage will increase the viscosity
value of yogurt drink over 21st storage days. The
increasing viscosity value was related to the
longer acidification process and lower final pH of
yogurt drink during post acidification when the
higher Canna starch was added. According to
Beal et al. (1999), longer acidification time has
resulted in highest viscosity, and it means that
fermentation time had a positive effect on
texture development. Postacidification has
occurred during storage at 4°C which decreased
the pH value that caused by the persistent
metabolic activity of lactic acid bacteria. Storage
period and final fermentation pH value resulted
in the significant effect of the total bacteria, post
acidification, and texture. The low finished pH
and fermentation temperature produced the
yogurt with the highest viscosity.

The viscosity results in this experiment were

similar to Khalifa and lbrahim (2015) the

addition of 0.5-1.5% modified starch significantly
increased the viscosity and reduce the serum
separation of camel’s milk yogurt, it caused by
interactions between casein particles and
modified starch. The polysaccharide-protein
association might have more impact on the
viscosity than the protein-protein interactions of

non-ropy yogurt (Tamime and Robinson, 2007)

Antioxidant activity

The antioxidant activity of yogurt drink with
the different level of Canna starch and CMC
addition is shown in Figure 2. The presence of
Canna starch in yogurt drink showed significant
different (p<0.05) in %DPPH value compared to
yogurt with CMC over 21 days of storage. The
antioxidant activity values ranged from 61.73%
to 85.27%. The addition of 0.1% Canna starch
(T4) resulted in the highest average antioxidant
values 80.18%, while 0.2% CMC (T0) led the
antioxidant values
70.69%. On the other hand, prolonged
refrigerated storage significantly changed
(p<0.05) %DPPH value. The %DPPH value at 21
storage days of all treatments was reduced to
10.1 % (T1), 12.1 % (72), 11.4 % (T3), and 5.5%
(T4) were compared to control group as the

lowest average about

highest reducing value 25.2%.

Higher % DPPH indicated a great antioxidant
product. DPPH measured
indicated the ability of antioxidants to inhibit

activity of the

free radicals by donating a hydrogen atom.
Antioxidant activity contributes to free radical
scavenging nature to prevent atom hydrogenate
(Sathisha et al., 2011). The higher antioxidant
activity of yogurt drink with Canna starch was
related to the phenolic compound of Canna
starch. Phenolic content in the plant is the most
influential factor in antioxidant
(Ainsworth and Gillespie, 2007).

activity
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Note : TO (0.2% CMC), T1 (0.15% CMC + 0.025% Canna), T2 (0.1% CMC + 0.05% Canna), T3 (0.05% CMC + 0.075% Canna),

and T4 (0.1% Canna). Samples were stored at 4°C.

Figure 2 Interaction between addition level of Canna starch and CMC on antioxidant activity (%DPPH) during storage

(p<0.05). Error bars represent standard deviation.

The other reason that made yogurt with
Canna resulted in higher antioxidant activity is
Canna starch could improve the lactic acid
The
content (97.88%) in Indonesian

bacteria metabolic  activity. higher

carbohydrate
native Canna starch (Carolina and Ilmi, 2016)
resulted in lactic acid

higher during

fermentation. Initially, lactic acid bacteria
applied in a traditional fermentation process
that had steps. First,

extracted and then hydrolyzed with enzymes

several starch was
into simple sugars. Lactic acid produced by lactic
acid bacteria is derived from the fermentation
process of glucose as simple sugars that resulted
from hydrolysis (Datta and Henry, 2006).
According to Shori and Baba (2012), metabolic
activity of lactic acid bacteria play an essential
role in producing acids

organic during

fermentation and refrigerated storage. The

amount organic acids and milk protein
proteolysis could be the other sources that
affected antioxidant activities in yogurt product.
Yogurts added with Canna starch showed the
health benefits related to high
antioxidant activity and bacterial viability.

The

experiment showed a difference with previous

potential

antioxidant activity result of this

research. According to Tomovska et al. (2016),
the antioxidant activity resulted from the
combination between L. bulgaricus and S.
thermophillus were ranged from 52.44% to
47.42% during 15 days of storage. The difference
of the values for the antioxidant activity may
also be dependent on the several factors such as
the culture condition, raw material quality, and
additional ingredients. Moreover, the conditions
in the laboratory during the examinations such
as where the fermentation takes place, the
sensitivity of instruments used and the sanitary
conditions.

There was a significant difference of
interaction between treatment group on storage
time (p<0.05), the addition of Canna starch with
a different percentage has the ability to increase
the antioxidant activity of yogurt drink over 21st

storage days.

Conclusions

Canna starch has the capability as a natural
stabilizer for producing functional yogurt drink
with potential health benefits related to the high
antioxidant activity. The combination of 0.1%
CMC and 0.05% Canna starch addition on yogurt
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drink
physicochemical quality.

manufacture showed the best
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