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Quality Deterioration and Shelf Life Estimation of
Corn Yogurt was Packaged by Glass Bottle

Nur Aini∗, Vincentius Prihananto, Gunawan Wijonarko, Yuni Astuti, Melda Ruth Maulina, and Muthmainah

Department of Agricultural Technology, Jenderal Soedirman University, Purwokerto, 53123, Indonesia

Packaging is an important factor to controlling the process of deterioration of food products, including determining
the shelf life. Glass bottles are often used to package liquid products such as yogurt as well its mechanical
resistance. The objective of this paper are: (1) to determine the kinetics of quality deterioration yoghurt corn on
the packaging of glass bottle; (2) to estimate the shelf life of yogurt corn stored in glass bottle packaging. Yogurt
corn packaged using glass bottles stored at 5, 10 and 15 �C . Analysis of the chemical, physical and sensory
carried out every 7th day of storage for 21 days of storage. Determination of shelf life is done using methods
ASLT with Arrhenius models. Lactic acid bacteria decreased slightly during storage. Viscosity and protein levels
decreased during the first week, then increased until the third week of storage. pH and total acid tertitrasi which
tend to increase as well as the variable total dissolved solids tend constant during storage. For variable sensory
panelists scoring average tends to decrease as the length of storage time Corn yoghurt stored in glass bottles
have a shelf life of 5.9; 4.6 and 3.6 months at 5, 10 and 15 �C and long retention (3×104 s at 85 �C).

Keywords: Corn Yogurt, Packaged, Glass Bottle, Shelf Life.

1. INTRODUCTION
Dairy-based probiotic products were being circulated in the mar-
ket, such as yogurt. For people who allergenic of milk proteins, it
needs alternative materials to make yogurt. We have been devel-
oped a probiotic corn extract that has properties similar to yogurt
that had a total of lactic acid bacteria (LAB) 8.74 log CFU/g. It
shows that probiotic corn extract fulfill the requirements as food
probiotics are lactic acid bacteria should have a 6 log CFU/g.1

Food packaging was essential to prevent the occurrence of
changes in the quality of the product. Various food grade pack-
aging were available on the market, one of which is glass bottle.
Glass bottles are often used to package liquid products such as
yogurt as well its mechanical resistance.

Information about shelf life of the product is very important
for many stakeholders, including producers, consumers, sellers,
and distributors. One way of fixing the shelf life of food is
using the Accelerated Shelf-Life Testing (ASLT) with Arrhenius
approach. The principle of the method ASLT was accelerate dam-
age to physical–chemistry products with high temperature and
then determined the actual shelf life by mathematical calculation.

The purpose of this paper are: (1) to determine the kinetics
of quality deterioration yoghurt corn on the packaging of glass
bottle; (2) to estimate the shelf life of yogurt corn stored in glass
bottle packaging.

∗Author to whom correspondence should be addressed.

2. EXPERIMENTAL DETAILS
2.1. Making of Corn Yogurt
Yogurt corn was made by method.2 First, 150 ml of sweet
potato extract was mixed with 1 l of sweet corn extract. Fur-
thermore to the mixture was added 100 ml of mung bean juice,
150 ml of sugar and 100 g of skim milk. The next step is
the inoculation materials using the mixed culture of Lactobacil-
lus bulgaricus and Streptococcus thermophilus. Ingredients that
have been inoculated subsequently incubated for 8 hours at
37 �C.

2.2. Analysis
Corn yogurt that has been incubated then packaged with glass
bottle. The storage is done in the refrigerator 5 �C, 10 �C, and
15 �C for 21 days. Yogurt was analyzed every 7 days for 21 days.
The variables measured in this study included a total of lactic
acid bacteria,3 pH measurements are performed with the poten-
tiometric method using a pH meter, total dissolved solids (using
a refractometer), lactic acid levels were determined by titration
with a solution of alkali (Mann, s Acid Test), and total protein
levels (micro Kjeldahl method).

The sensory analysis includes color, acid taste, flavor and
preferences using the test scoring. Panelists used are 20 trained
panelists. Scoring is expressed on a scale of 1 to 5. The data
were analyzed using linear regression method and descriptive
analysis.
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2.3. Determination of Shelf Life
Determination of shelf life was using ASLT with Arrhenius
models. The steps being taken include the establishment of
parameters that become the critical point, temperature determi-
nation, forecasting the timing and frequency of data collection.
Based on these parameters then plotted in Arrhenius models,
namely:

ln k= ln ko− �Ea/RT�

Based on the equation obtained value of the activation energy
(Ea) of each parameter. The parameters were selected that has
the smallest activation energy. The smaller the activation energy
faster then the product will be damaged. The next step is deter-
mining the shelf life (ts) using the equation order, namely.

ts =
A0−At

k · t (Orde 0), and ts =
ln�A0/At�

kt
�Orde 1�

3. RESULTS AND DISCUSSION
3.1. Description Quality of Initial and the End
Yogurt is a fermented product that involves some friendly bac-
teria such as Lactobacillus bulgaricus, Streptococcus viability of
the product. Initial and final characterization is an important fac-
tor in the shelf life estimating using Arrhenius models (Table I)
thermophillus and Lactobacillus acidophillus. Therefore, shelf
life of the product to be important in order to optimize the viabil-
ity of the product. Initial and final characterization is an impor-
tant factor in the shelf life estimating using Arrhenius models
(Table I).

Quality of yogurt changes during storage (Table I) pH, viscos-
ity, total acid, and protein increases on the 21st day of storage.
According to Ref. [4], lactic acid is growing more if the stor-
age is getting longer. Reference [5] stated that during storage
yogurt increases the viscosity by increasing the production of
lactic acid causes an increase in total acid resulting in a change
in the structure of proteins (denaturation). Changing the struc-
ture of a protein causes the protein to total bacterial breakdown
products also increased.

Lactic acid bacteria decrease during storage, from 7.573 to
6.893 log CFU/ml. At the end of storage, the amount of BAL
still fulfils the minimum requirements as probiotic food, at least
6 log CFU/ml. The decrease during storage is better than6 that
found in yogurt, LAB decrease of 2.34 log cycles during 28 days
of storage. According to Ref. [6], a decrease in viability of lactic
acid bacteria is caused by the more acid production, so the lactic
acid bacteria will death. Meanwhile, according to Ref. [8], the
more the total BAL present in a food, the increasingly compe-
tition between BAL. That means more of total BAL in a food,
nutrient availability will be dwindling and survival of BAL is get-
ting shorter, so the longer storage, an amount of BAL decreases.

Table I. Description of initial and final quality of corn yoghurt at a
temperature of 5 �C

Quality parameters Initial value (A0) Final value (A1)

Lactic acid bacteria (log CFU/ml) 7�573 6�893
Protein (%) 2�18 2�67
Total acidity (%) 0�768 0�786
pH 4�4 4�5
Soluble solid (�Brix) 23 22
Viscosity (mPa/s) 160 190

Table II. Acceptance of the product during storage at 15 �C.

Day A B C D Rejection (%)

0 4.97 3.45 3.23 3.98 0
7 4.15 2.95 4.05 2.9 25
14 3.95 3.05 4 2.8 30
21 2.2 2.05 3.55 1.85 40

The protein content slightly rises because of the increased
metabolite produced by lactic acid bacteria. Reference [9]
explains that the metabolite produced by LAB is bacteriocin.
The longer the fermentation, the more lysine was formed. It also
resulted in an increase in pH.
Table II shows the mean of the product acceptance test by pan-

elists during storage at the critical temperature (15 �C). In esti-
mating the shelf life of the product, sensory test carried out more
than 50% of panelists rejected the product. Corn yoghurt was
rejected by 50% of the panelists after 21 days of of storage at
15 �C, especially in the assessment of aroma and preference.
Reference [7] states that the typical yoghurt flavor derived from
lactic acid, acetaldehyde, acetic acid and diacetyl. On the 21st
day of storage, yoghurt volatile compounds evaporate and are
replaced with other compounds that cause off the odor or loss of
the typical yoghurt aroma.

3.2. Determining Parameter and Critical Point
Quality attributes associated with the yoghurt fermentation by
lactic acid bacteria. Other quality attributes is the stability of
the yoghurt, seen from yoghurt damage occurs in the form of
wheying off or syneresis. This can occur marked a clumps that
split. parameter selection criteria shelf life of a product, namely:
(1) the quality parameters of the fastest decline during storage,
shown with the greatest R squared,
(2) quality parameters most sensitive to temperature changes, the
views from the activation energy (Ea) is lower.

To determine critical point, first we should be determine ordo
of each parameter. According Ref. [7], a critical factors in yogurt
are a total acid, coliforms, and sensory properties. According to
Ref. [6], on a dairy beverage products, the parameters that have
the highest R2 value and the activation energy (Ea) is the lowest
pH. In this study, the critical parameters used are pH and total
acid.
pH and total acid corn yoghurt plotted against time to obtain

three regression equations on a particular storage temperature.
Determination of the reaction order using the chart zero order
and the first order. From the equation will get the highest R2

is selected as the reaction order. Order selected then plotted on
the Arrhenius equation. Arrhenius equation is a plot between the
value of 1/T �K−1� and lnk. Then created a linear regression to
obtain a linear equation lnk = ln k0− �E/R��1/T �, with lnk0 is
the intercept and E/R is the slope. Ea is the activation energy
and R is the ideal gas constant is 1.986 cal/mol. The parameters

Table III. The linear regression of lactic acid bacteria.

Linear regression R2
Temperature
(�C) Zero ordo First ordo Zero ordo First ordo

5 y =−0�041x +7�55 y =−0�006x +2�02 0.991 0.993
10 y =−0�041x +7�53 y =−0�006x +2�02 0.984 0.988
15 y =−0�029x +7�44 y =−0�004x +2�01 0.777 0.783
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Table IV. The activation energy of each parameter.

Parameter Arrhenius equations R2 Activation energy (cal/mol�K)

Lactic acid y = 2849x−15�4 0.699 5641
bacteria

Protein y =−19748x+66�4 0.943 391101
pH y =−3265x+6�6 0,750 6464
Total acid y =−9647x+29 0.828 19101
Soluble solid y = 2355x−12 0.178 4663
Viscosity y =−5620x+14�8 0,399 11126
Color y =−2530x+2�7 0.898 5007
Acid taste y =−3925x+9�9 0.697 7772
Flavor y =−21153x+68 0.667 41883
Preference y =−4806x+12 0.279 9516

Table V. The result of the calculation of the shelf life of corn yogurt
was packaged glass bottle.

Temperature (�C) k value Shelf life (months)

5 0.0049 4.4
10 0.0061 3.6
15 0.0075 2.9

that most influence deterioration during of storage were selected
based on the lowest value of the activation energy.

Every parameter plotted against time to obtain three regres-
sion equations on each of the storage temperature. Determination
of the reaction order using the chart zero order and the first
order. From the equation will get the highest R2 is selected as
the reaction order. Table III shows one example of the selection
order of the reaction. R square of first ordo has greater than zero
ordo, so we choose the first ordo. Ordo selected then plotted on
the Arrhenius equation, so we get the value of activation energy
(Table IV).

The parameters that most influence deterioration during of
storage were selected based on the lowest value of the activation
energy. This is because the lower the activation energy of a reac-
tion, degradation will run faster. In this study, the soluble solid
has the lowest activation energy is 4663 cal/mol�K.

3.3. Determining Shelf Life
Based on the Arrhenius equation, it can be calculated the value k
of each critical point. The value of k is a constant deterioration,

associated with shelf life. The higher k, degradation will be
greater, so it will shorten the shelf life. Value of lnko and −E/R
on the Arrhenius equation is a constant number, so that the
equation can be written as ln k = A+Bx�1/T �. Thus, the value
lnko = A and value −E/R= B. Based on these equations can be
specified shelf life (T ).

The shelf life of yogurt at 5, 10 and 15 �C was 4.4; 3.6 and
2.9 months. This is in line with Ref. [5] that the yogurts sold in
the market have a shelf life of about 2 to 3 months at refriger-
ator temperature (34–40 �F), or about 1 to 5 �C. Good storage
temperature for the yogurt is usually done in the refrigerator tem-
perature ±4 �C.

4. CONCLUSION
The decline of the quality of yoghurt corn is in the first week
of viscosity and total protein levels decreased and then increased
until the third week of storage. pH, lactic acid bacteria and total
acids that tend to increase as well as the variable total dissolved
solids tend constant during storage. For variable sensory panelists
assessment tends to decrease as the length of storage time. Corn
yoghurt stored in glass bottles has a shelf life of 4.4; 3.6 and
2.9 months at 5, 10 and 15 �C

Acknowledgments: This research was supported by Direc-
torate of Higher Education, Ministry of Education of Republic
Indonesia in the program National Strategic Research in 2016.
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Catalyst

A-6 Carbon Nanodots Producedfrom Water Hyacinth:
DevelopmentMethod and Photocatalytic Performance

A-7 Characterization and Testing of Zeolite Y Dealuminated
Catalyst for Glycerol Conversion to Glycerol MonolauratE

A-8 Reaction Kinetics Of Bio Briquette Combustion In  Non-
Isothermal Downdraft Reactor

A-9 Phenomenological Modelling of a Fluidized-bed Reactor for
Catalytic Decomposition of Methane

A-10 Prediction of The Effect of the Inlet Velocity and the Reactor
Length on the Performance of a Trickle-bed Reactor for
Renewable Diesel Production

A-11 The effect of calcination temperature of sulfated zirconia
catalyst for simultaneous reactions in biodiesel production

A-12 Study of Ratio and Size H-Zeolite Catalyst for Biolubricant
Oil Production Through Three Stages Processes:
Transesterification, Epoxidation And Ring Opening
Modification
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B-3 Essential Oil Extraction from Stem of Citrus Hystrix D.C.by
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B-4 Extraction Of Essential Oil From Vetiveriazizanoidesby
Microwave-Assisted Hydrodistillation And Solvent-Free
Microwave Extraction

B-5 Water holding capacity of glucomannan from
Amorphophallusoncophyllus purified with enzymatic
hydrolysis

B-6 Extraction Characteristics and Simple Kinetic Study of
Anthocyanin from Roselle (Hibiscus sabdariffa L.) Calyces
by Ultrasound-Assisted Extraction

B-7 Enzyme Concentration Using Low MWCO Ultrafiltration
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B-8 The Utilization Bayah Natural Zeolit,Bentonit And Fly Ash As
Adsorbent For Reduction Acid Number Level Of Glycerol
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B-9 CFD Simulation on Supercritical Fluid Extraction of Palm
MESOCARP Pressed-Fiber

B-10 The Effect of Sonication and Ionic Liquid Addition To
Hydrothermal Extraction of Phenolic Compounds From
Mangosteen (Garcinia Mangostana) Pericarp

C. HEAT AND MASS TRANSFER
C-1 The Effect of Egg White on Moisture Diffusivity in Roselle

Extract Drying under Various Temperature
C-2 Parameter Estimation of Roselle Extract Drying with

Foaming Agent
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C-3 Studies on Adsorption-Desorption Phenomena of Oryzanol
Isolation from Rice Bran Oil in Packed Bed Column

C-4 Studies on Consecutive Adsorption-Desorption Phenomena
of Oryzanol Isolation from Rice Bran Oil in Packed Bed
Column

C-5 Mechanism of ion transfer in electrodeinization (EDI)
system

C-6 CaSO4 Scale Inhibition by Trace Amount of Cu(II) Ions in
Piping System

C-7 The Influence of Flow Rates on CaSO4 Deposition in Piping
System

C-8 CaSO4 scale formation under the presence of vibration
C-9 Analysis of Rotating Membrane Emulsification

Performance for Oil Dropets Production Based on Taylor
Vortices Approach

C-10 The Influence Of Operating Conditions On Drying Curve Of
Cassava Starch In Pneumatic Dryer

C-11 Modeling and Simulation of Salt Drying using Rotary Dryer (
C-12 Modeling and Simulation of Solute and Fluid Transport

During Hemodialysis
C-13 Modelling and simulation of binary fluid mixture droplet

evaporation using molecular dynamics method
C-14 Measurement And Modeling Of Drying Kinetics Of PVC

Powder
C-15 Modeling Turbulent Flow in A Biogas Reactor Equipped By

Side Entering Inclined Blade Turbine Using CFD : The
Influence of Impeller Diameter

D. BIOTECHNOLOGY AND BIOPROCESS
D-1 Kinetic Study of Oil Palm Empty Fruit Bunch Enzymatic

Hydrolysis
D-2 Evaluation of Simultaneous Saccharification and

Fermentation of Palm Oil Empty Fruit Bunches for Xylitol
Production

D-3 Effect of Reactor Volume to Electricity Production in
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D-10 The Effect of Substrate Modification on Xanthan Gum
Production by Aerobic Fermentation Method

E. WASTE TREATMENT AND ENVIRONMENTAL
ENGINEERING

E-1 Biodegradation of Naphthalene by a Combination of
Bacteria Bacillus cereus and Pseudomonas putida in Soil
Contaminated Oil on Slurry-phase Bioreactor

E-2 Influence of Sodium Carbonate to Methylene Blue Removal
Performance of Detergent Based on Palm Oil Based Alkyl
Sulfate and TiO2 in hard water condition

E-3 The Influence of Fe2+ Ion Concentration in Linear
Alkylbenzene Sulfonate Degradation Using Contact Glow
Discharge Electrolysis

E-4 The Performance of Start-Up Process in Continuous
Ethanol Production Using Integrated Aerobic-Anaerobic
Baffled Reactor (IAABR)

E-5 Graphene Based Nanofiltration Membrane for Mercury
Removal from Aqueous Solution

E-6 The Influence of Enzymatic Pretreatment and F/M Ratio to
Biogas Production from Rice Husk Waste during Solid State
Anaerobic Digestion (SS-AD) (E-6)
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(ABR)in the treatment of food wastewater containing
preservative substances.

E-9 Solid-liquid anaerobic baffled reactor treating food waste
E-10 Biogas Production Kinetics from Rice Husk Waste during

Solid State Anaerobic Digestion (SS-AD)
E-11 Electrochemical Treatment of Wastewater Containing High

Concentration of Ammonia
E-12 Consequence of mercury used by artisanal and small scale

gold mining processes
E-13 Carbon Dioxide (CO2)Reduction of Tofu Industrial Waste

Water-Based Biogas by an Integrated Process of Activated
Carbon and Zeolite Adsorption to Enhance Pipeline Quality
Gas

E-14 Water and Energy Efficiency in Tofu Small Industry Based
on Cleaner Production

F. MATERIAL SCIENCE AND ENGINEERING
F-1 The Synthesis of High-Impact Polystyrene Fibers using Mini-

Rotary Forcespinning Method
F-2 Hydrophilic Propylene Membrane for Biomedical

Application
F-3 Modification of Ti6Al4V Surface to Form TiO2 Nanotubes
F-4 Synthesis Tert-Butyl Oleyl Glycosides Surfactant From

Esterification  Tert-Butyl Glycosides With  Oleic Acid
F-5 The Effect of Temperature on The Oxyrane Number and

Identification of Epoxidation Rice Bran Oil by Resin IR-120
Catalyst

F-6 Styrofoam Rotary Forcespun Fibers Membrane for Water
Filtration

F-7 Synthesis And Characterization Of  Bamboo Ash Based
Geopolymer Cement
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F-11 Improved Nutrient Release Of Urea Fertillizer Using
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F-12 The Characteristic of Epoxy Resin Wettability to the
Variation of Glass Fiber orientation, Density and Surface
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F-13 Effect Of pH on Nano-Hydroxyapatite Synthesis From
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F-14 Effect Of Currentdensity On Nano-Hydroxyapatite Synthesis
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Constant Direct Current (CDC)

F-15 The Development and Comparative Study of Polystyrene
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Ultrasonic and Jet Nebulizer
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Performance of Sago-Starch Based Biofilm Reinforced
Chicken Feather Keratin

F-17 Producing Slow Release Granular Urea By Coating With
Starch/Poly Vinyl Alcohol In Fluid Bed Spraying

F-18 Effect of Ultraviolet on The Morphology and Performance of
PES-nano-silica Hybrid Membrane for Produced Water
Treatment

F-19 Improvement of Separation Performance Cellulose Acetate
Membrane via Thermal Annealing and Dope Composition
for Brackish Water Treatment From Jepara

F-20 Production of Activated Carbon from Coffee Grounds with
Chemical and Physical Activation Method

F-21 Preparation and Characterization of Nanosilica from Fly
Ash as Filler in Polymer Electrolyte Membrane
poly(vinylidene fluoride) using (polyvinylpirrolidone) as pore
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F-26 Effect of Carbon Nano Tube (CNT) to the Performance of
Cellulose Acetate/Polyethylene Glycol (CA/PEG)
Membranes

F-27 Enhancement of Hybrid SPEEK based polymer–
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Cell Application

G. FOOD SCIENCE AND TECHNOLOGY
G-1 Kinetics of Thiamine and Colour Degradation in Onion

Drying under Various Temperature
G-2 Liquid Sugar Production from Red Sorghum  Starch as the

Feedstock to Produce High Fructose Syrup (HFS)
G-3 Quality deterioration and shelf life estimation of corn

yogurt was packaged by  polypropilene
G-4 Effect Of Liquid Smoke And Carrageenan To Beef Meatball

Texture And Lightness
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H-1 Biofuel Production From Randu Seed Oil With Catalytic
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H-4 Semi-Quantitaive Risk Analysys Gas Flowline Pt.X  At
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H-5 The Optimization of Process Production of Sunan Pecan Oil
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H-6 The study of EHD Flow: Velocity and electrical power
H-7 Effect of C/N ratio and pH on biogas production from

industrial cassava starch wastewater through anaerobic
process

H-8 The effect of Storage Material Type and Time on Quality of
Biodiesel
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SJR

The SJR is a size-independent prestige indicator that
ranks journals by their 'average prestige per article'. It is

based on the idea that 'all citations are not created
equal'. SJR is a measure of scientific influence of
journals that accounts for both the number of citations

received by a journal and the importance or prestige of
the journals where such citations come from
It
measures the scientific influence of the average article

Total Documents

Evolution of the number of published documents. All
types of documents are considered, including citable

and non citable documents.

Year Documents
2010 93
2011 671
2012 1817
2013 819

Citations per document

This indicator counts the number of citations received
by documents from a journal and divides them by the

total number of documents published in that journal.
The chart shows the evolution of the average number
of times documents published in a journal in the past

two, three and four years have been cited in the current
year. The two years line is equivalent to journal impact
factor ™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2010 0.000
Cites / Doc. (4 years) 2011 1.667
Cites / Doc. (4 years) 2012 1.420
Cites / Doc. (4 years) 2013 0.381
Cites / Doc. (4 years) 2014 0.287
Cites / Doc. (4 years) 2015 0.231
Cites / Doc. (4 years) 2016 0.194
Cites / Doc. (4 years) 2017 0.208
Cites / Doc. (4 years) 2018 0.217
Cites / Doc. (4 years) 2019 0.286

Total Cites  Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published

documents during the three previous years.



Journal Self-citation is defined as the number of
citation from a journal citing article to articles

published by the same journal.

Cites Year Value
f

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-

citations removed) received by a journal's published
documents during the three previous years.
External
citations are calculated by subtracting the number of

self-citations from the total number of citations
received by the journal’s documents.

% International Collaboration

International Collaboration accounts for the articles
that have been produced by researchers from several

countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country

address.

Year International Collaboration

Citable documents  Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the

ratio of a journal's articles including substantial
research (research articles, conference papers and
reviews) in three year windows vs. those documents

other than research articles, reviews and conference
papers.

Cited documents  Uncited documents

Ratio of a journal's items, grouped in three years
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MANOJIT DE 2 years ago

Dear Editor-in-chief, 






I have published an article in this Journal. The details of the article as follows:




Name of the article: Studies on Electrical Behavior of Multiferroic Based Double Doped Bismuth

Ferrite System



Authors: H. S. Tewari, Aarti Mishra, and Manojit De
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Page Nuber: 2807-2810
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Can I get the full text of this article in Journal format?






Regards,



Dr. Manojit De
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windows, that have been cited at least once vs. those
not cited during the following year.

Documents Year Value
Uncited documents 2010 0
Uncited documents 2011 36
Uncited documents 2012 333
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Dear Dr. Manojit De,



thank you for contacting us.



Unfortunately, we cannot help you with your request, we suggest you contact the journal’s
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