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Abstract. Encapsulation with a W1/O/W2 double emulsion (DE) system is a method that could protect vitamin C or
other active ingredients from external influences thus increasing their stability and bioavailability. The DEs were
prepared using hydrogenated coconut oil (HCNO) and middle chain triglycerides (MCT) coconut oil stabilised by
PgPr and Tween 20/ PgPr to strengthen the inner and outer interfacial layers, respectively. The prebiotic
polysaccharides such as inulin and isomalto-oligosaccharides (IMO) of 1-5% were added to the outer aqueous phase
as thickeners. It turned out that the addition of thickeners induced DE destabilisation. The increased thickeners’
concentrations enhanced the detrimental effect on the stability of the DEs. Furthermore, the MCT based DEs
demonstrated a higher rate of destabilisation compared to the HCNO based DEs. The gelled form of HCNO acted as
an effective barrier that hindered the movement of aqueous phase between the internal and external phases. The effect
of inulin addition on the destabilisation of DE was less detrimental compared to IMO due to its higher viscosity. The
thickeners seemed to be incompatible with the emulsifiers thus destabilising the DEs. The DE stability of higher than
70% and encapsulation efficiency of more than 70% achieved using HCNO oil after 4-day storage seemed promising
to be further developed as low-fat and nutritious food. Tailoring the stability of interfacial layers of the Vitamin C
containing DEs with the prebiotic thickeners seemed crucial to bring the fortified products into commercialisation.
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1. Introduction
Vitamin C, or ascorbic acid, is a water-soluble nutrient present in numerous fruits and vegetables and commonly
taken as a supplement. It holds significance for connective tissue well-being, as it plays a vital role in collagen
synthesis [1]. Vitamin C also acts as a strong antioxidant, aiding in shielding the body from harm caused by free
radical and helps control the immune system [1]. Nevertheless, Vitamin C readily breaks down when exposed to
water-based environments, elevated pH levels, the presence of oxygen, and metal ions [I, 2, 3] thus
encapsulation of Vitamin C is highly required to protect its bioavailabilty and stability to prolong its shelf life.
DE water-in-oil-in-water (W1/O/W2) has been one of the nutraceutical carriers which encapsulates the
nutrients in the dispersed phase as well as controls their release [4-7]. Multiple emulsions are intricate
polydispersed arrangements where both water-in-oil (W/O) and oil-in-water (O/W) emulsions coexist
simultaneously. Frequently, they are created through a two-stage procedure and typically stabilised using a blend
of surfactants with both water-attracting and water-repelling properties. Attaining stable multiple emulsions
hinges on the proper proportion of these surfactants. Moreover, the presence of two oil-water interfacial layers
has made the stability to be more difficult to attain compared to the single emulsion. Recently, various
techniques have been employed to enhance the DE stability for food applications, such as the addition of
electrolyte and gelling agent in the inner aqueous phase [4, 8], gelation of lipid phase [7], thickening of the outer
aqueous phase using low concentration of pectin, gum arabic, carboxy methyl cellulose/ CMC, and salt soluble
protein [5, 9, 10, 11], and pickering stabilisation using rice husk silica/ chitosan particles [12, 13]. The addition
of Na-CMC of 1-3% in the external aqueous phase of W/O/W without the presence of external emulsifiers has
significantly increased the viscosity and the stability of the multiple emulsions [10]. Schuch et.al. [9] added
several polymeric stabilisers in the outer water phase of W/O/W emulsion without added external emulsifiers
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and found out only CMC with the lowest interfacial activity tended to increase the DE stability. Therefore,
employing biopolymers does not ensure an augmented stability for the DE depending on many other factors [5,
9, 14]. Utilizing biopolymers as stabilising agents in DEs offers various benefits. For instance, biopolymers are
considerably less prone to diffusing and transferring between the internal and external aqueous phase, as
opposed to small-molecule emulsifiers; biopolymers can form stabilising network structures such as viscoelastic
solutions and gels in the aqueous phase; and surface-active biopolymers can effectively maintain the stability of
the outer interfacial layer in W/O/W emulsions [14]. Several attempts have been carried out to encapsulate
Vitamin C in the inner aqueous phase of the W/O/W multiple emulsions [8, 11, 15, 16] or spray dried of vitamin
C loaded W/O/W to prolong the shelf life of Vitamin C [17].

The growing global demand for natural and health-conscious foods has underscored the paramount
importance of developing fortified foods enriched with bioactive compounds. Bioactive compounds such as
vitamin and dietary fibers seemed to be promising food ingredients since they could not only enhance the
physicochemical and sensory attributes of food products, but also increase the delivery of nutraceuticals [18].
Inulin and isomalto-oligosaccharides (IMO) are belongs to prebiotics and dietary fibers which confer
advantageous health impacts on the overall wellness of the host, and they commonly serve as thickeners
augmenting the physical stability of emulsion based food products which is of high importance during
transportation and storage [19-21]. A low concentration of inulin up to 10% has been exploited to improve the
rheological properties as well as textural and sensory properties of O/W emulsion based food products by
elevating the thickness of the external phase [19, 22, 23]. IMO could also serve as a viable alternative sweetener
for individuals with diabetes [21]. However, there has been no investigation yet using IMO as stabiliser or
thickener to increase the emulsion stability. Therefore, the aim of this study is to investigate the influence of low
concentration inulin and IMO addition on the DE stability. The incorporation of inulin or IMO as dietary fibers
and prebiotics would further increase the added value for the production of highly nutritious and DE based food
products with reduced calorie content.

2. Materials and Methods

2.1 Materials

Hydrogenated coconut oil (HCNO) comprised of 0.5% caproic acid, 5% caprylic acid, 6% capric acid, 45%
lauric acid, 20% myristic acid, 11% palmitic acid, 12% stearic acid, and trace amounts of oleic, linoleic, and
linoleic acids; middle chain triglycerides (MCT) consisting of 60% caprylic acid (C8) and 40% capric acid
(C10); Vitamin C/ ascorbic acid (Sigma-Aldrich, UK); Tween-20 (Merck, Germany), Polyglycerol
Polyricinoleate/ PgPr 4120 (Palsgaard, Denmark); inulin (96.8% dry matter content consisting of 90% inulin and
10% fructose, glucose, sucrose; average chain length 9/ MW of ~1460 g/mole; ash content < 0.2%); isomalto-
oligosaccharides/ IMO (99.5% oligosaccharides and 0.5% glucose, Dextrose Equivalent 33.55/ MW of ~3
g/mole); and demineralised water.

2.2 Preparation of W1/O primary emulsion

Inner aqueous phase (W1) containing 25% (w/w) Vitamin C was prepared by dissolving ascorbic acid powder in
the demineralised water. Subsequently, the mixture was stirred using a magnetic stirrer at a speed of 100
revolutions per minute for around 3 minutes until homogeneous. The oil phase was prepared by mixing HCNO
or MCT with 6% PgPr (w/w) using a magnetic stirrer at 800 rpm for about 7 minutes. The water phase
containing a portion of 30% (w/w) was then evenly distributed within the oil phase through the use of a rotor-
stator apparatus (IKA T25 digital ULTRATURRAX, Germany) at 20,000 rpm for 6 minutes. In particular of
HCNO derived W1/O emulsion, both aqueous and oil phases were brought to 60°C prior to emulsification.

2.3 Preparation of Wi/O/W: DE

The external aqueous phase (W2) was prepared by mixing emulsifiers and thickeners at certain amounts, as
depicted in Table 1. Tween 20 of 0.5% (w/w) and Tween 20 0.5%/ PgPr 0.5% (w/w) relative to the outer
aqueous phase (W2) were selected to stabilised HCNO and MCT based DEs, respectively. This selection was
designated based on the most stable DEs according to our previous study. Inulin and isomalto-oligosaccharides
of 1%, 3%, and 5% (w/w) relative to the outer aqueous phase (W2) were added subsequently in order to examine
how they impact the kinetic stability of the DEs. The mixtures were stirred with a magnetic stirrer at a speed of
300 revolutions per minute for duration of 7 minutes. The fractions of internal emulsion (W1/O) dispersed into
the external phase were 30% (w/w) and 40% (w/w) for HCNO and MCT oil, respectively. The emulsification
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was performed utilizing a rotor-stator device (IKA T25 digital ULTRATURRAX, Germany) at a speed of 8,000
revolutions per minute for duration of 3 minutes. The resulting DE was transferred into a vial with dimensions of
25 mm inner diameter and 95 mm height, and it was maintained at room temperature (~28-30°C) for the stability
test up to 4 days.

Table 1. Variation of thickener used for the DE

DE 0Oil External Emulsifier Thickener
HFO (control) -
HF1 Inulin 1%
HF2 Inulin 3%
HF3 HCNO Tween 20 (0.5%) Inulin 5%
HF4 IMO 1%
HF5 IMO 3%
HF6 IMO 5%
MEFO (control) -
MF1 Inulin 1%
MF2 Inulin 3%
MF3 MCT Tween 20/ PgPr (0.5/ 0.5%) Inulin 5%
MF4 IMO 1%
MF5 IMO 3%
MF6 IMO 5%

2.4 Assessment of the stability of DE

The kinetic stability of the DE was evaluated using the provided equation (1). The emulsion layer was indicated
by a milky appearance which was distinctly seen from the watery rich phase. The DE stability was monitored up
to 4 days.

%S:Z—’xIOO% 1)

0
whereas /1, represents the height of the DE at a specific time and /1, represents the initial height of the DE.

2.5 Determination of DE viscosity

The DE viscosity was determined utilizing a Brookfield DV-III Ultra Rheometer (Brookfield Engineering Labs
Inc., MA) equipped with a SC-21 spindle. A volume of 8 ml of recently prepared DE was introduced into the
small sample adapter. The viscosity of the DE was read from the display at the rotation speed of 10 rpm.

2.6 Determination of release profile of Vitamin C and encapsulation efficiency

Fifteen grams of Wi/O/W2 DEs prepared with MCT and HCNO thickened by 1% inulin was poured into the 20
cm long of visking tubing dialysis bag (diameter= 14.3 mm; MWCO= 10,000 to 14,000 Da), tightly tied on both
ends, and slowly positioned within a beaker filled with 500 ml of demineralised water as the release medium and
stirred at a speed of 100 rpm using a magnetic stirrer. An aliquot 2.5 ml of the release medium was taken at
certain time intervals up to 4 days and was analysed for the ascorbic acid content using iodometric titration
techniques [3]. The release profile of Vitamin C into the release medium was created by plotting the fraction
release of Vitamin C versus time. The fraction of Vitamin C released (%FR) into the release medium was

calculated as the ratio of Vitamin C released into the medium at a certain time (M) relative to the total amount
of Vitamin C in the medium when they were all released (M, ). The encapsulation efficiency (%EE) was the

percentage of Vitamin C which was still encapsulated within the inner aqueous phase (Wi). All release
experiments were conducted at room temperature.

%FR = %XIOO% )
M3O

%EE = 100% - %FR 3)
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3. Results and Discussion

3.1 The influence of thickeners on the stability of Wi/O/W2 DEs

The destabilisation of DEs prepared using coconut oils, i.e. HCNO and MCT with time up to 24 hours could be
seen in Fig. 1 and Fig. 3, respectively. The stability of DEs was demonstrated up to 24 hours, since it exhibited
minimal changes afterwards. It turned out that the DEs were destabilising with time and the destabilisation was
more remarkable in MCT based DE in comparison to the corresponding HCNO based DE. Interestingly, the
stability of HCNO based DEs abruptly decreased for the first 3 hours and tended to be leveled off, while the
destabilisation of MCT based DEs seemed to be delayed for the first 3 hours prior to continuous decrease. The
stability of DEs prepared with HCNO was sufficiently high of over 70% in contrast with those prepared with
MCT of which stability mainly below 70% after 24 hours. This was confirmed by the macroscopic stability of
HCNO and MCT based DEs monitored after 4-day-storage as depicted in Fig. 2 and Fig. 4, respectively whereby
the addition of thickeners such as inulin and isomalto-oligosaccharides (IMO) significantly induced the DEs
destabilisation.

After 4-day-storage, it seemed that the stability of all MCT based DEs dropped below 50%, whereas the
stability of HCNO based DEs stayed above 70% although the primary emulsion W1/O fraction used was lower in
the HCNO based DE compared to the MCT based DE. The higher stability of HCNO based DEs was conferred
by the higher melting point of HCNO of about 31-33°C compared to MCT oil of which melting point ranged
about 5-7°C. This huge discrepancy was due to the presence of entirely medium chain triglycerides in MCT in
contrast to HCNO which comprised of more than 40% long chain triglycerides. HCNO tended to be more
viscous and gelled at room temperature in contrast to MCT which was liquid and prone to coalescences leading
to DE instability. This was corroborated by the viscosity measurements as depicted in Table 2, whereby the
HCNO based DE generally showed a higher viscosity compared to the corresponding MCT based DE. Raising
the viscosity of the lipid phase could potentially decrease the rates of diffusion between the two aqueous phases
and mitigate the destabilisation of the inner water phase [7].
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Fig. 1. Stability of DEs prepared using HCNO and various thickeners monitored until 24 hours
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HF0

Fig. 2. Macroscopic stability of DEs prepared using HCNO and various thickeners after 4-day storage. A) no thickener; B)
inulin 1%; C) inulin 3%; D) inulin 5%; E) IMO 1%; F) IMO 3%; G) IMO 5%
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Fig. 3. Stability of DEs prepared using MCT and various thickeners monitored until 24 hours
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Fig. 4. Macroscopic stability of DEs prepared using MCT and various thickeners after 4-day storage. A) no thickener; B)
inulin 1%; C) inulin 3%; D) inulin 5%; E) IMO 1%; F) IMO 3%; G) IMO 5%
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The inclusion of IMO had a more pronounced effect on reducing the stability of the DE compared to inulin
addition after 24 hours (Fig. 1 vs. Fig. 3) although the difference was barely seen macroscopically after 4-day-
storage (Fig. 2 vs. Fig. 4). Inulin is a long chain with higher molecular weight whereas IMO is composed of
short chain, therefore inulin would create a more viscous solution once dissolved in water compared to IMO.
This was supported by the viscosity data presented in Table 2 indicating that the addition of inulin increased the
viscosity of DEs more sharply in comparison to IMO addition both in HCNO as well as MCT based DEs. The
increased viscosity improved the overall DE stability by delaying the flocculation and coalescences amongst the
oil globules thus reducing the creaming rate [6]. The phase separation induced upon the addition of 1-5%
thickeners could be mainly due to the creaming of less dense emulsion phase and sedimentation of the aqueous
phase [6, 12, 14]. A multiple emulsion such as W1/O/W2 DE is a more intricate arrangement characterised by the
existence of two interfacial layers between oil and water. The stability is quite difficult to attain and the
instability mechanisms could be very complex. Rather than enhancing the stability of DE, the incorporation of
thickeners indeed induced the destabilisation. Moreover, the destabilising rate was increasing as the added
thickeners’ concentrations were increased, which was more pronounced in MCT based DEs. This strongly
implied the incompatibility between thickeners and emulsifiers.

Fig. 5 Microscopic structure of DEs prepared using 1% inulin. (A) HCNO after preparation; (B) HCNO after 4 day storage;
(C) MCT after preparation; (D) MCT after 4 day storage

Two different mechanisms were proposed to explain the destabilisation of HCNO and MCT based DEs in
this study. In case of MCT DE, it seemed plausible that the thickeners incorporation might induce the diffusion
of external aqueous phase into the internal aqueous phase. This might be triggered by the concentration gradients
between the internal and external aqueous phases. This caused a quite high viscosity of DEs, which conferred the
constant stability for the first 3 hours as could be seen in Fig. 3. However, the increased fraction of inner aqueous
droplets would then result in the agglomeration and coalescence of the inner aqueous phase [17, 24]. This
phenomenon was clearly seen in the microscopic structure as depicted in Fig. 5. There was inner aqueous droplet
enlargement which also extend the size of oil globules in contrast to the HCNO based DE. Furthermore, the
inner aqueous phase might be expelled out into the external aqueous phase leading to phase separation between
the DE and the aqueous rich phase. The increased phase separation could be also caused by the detachment of
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emulsifiers mainly adsorbed in the outer interfacial layer due to some interaction or competition between the
thickeners and the emulsifiers [14, 24]. This mechanism was supported by the viscosity data, whereby viscosity
was quite high upon the addition of 1% thickeners due to the migration of external water phase into the internal
water phase, followed by the abrupt decrease in viscosity upon the addition of 3% and 5% thickeners because of
the movement of the internal water phase towards the external water phase leading to the remarkable phase
separation.

Table 2. Viscosity of freshly-prepared DE

DE Oil Thickeners Viscosity (cP)
HFO0 - 3200
HF1 Inulin 1% 150
HF2 Inulin 3% 1630
HF3 HCNO Inulin 5% 3220
HF4 IMO 1% 60
HF5 IMO 3% 1090
HF6 IMO 5% 1790
MFO0 - 540
MF1 Inulin 1% 1320
MF2 Inulin 3% 350
MF3 MCT Inulin 5% 440
MF4 MO 1% 1290
MF5 IMO 3% 330
MF6 IMO 5% 70

In case of HCNO based DEs, the oil droplets were much smaller compared to the MCT oil globules and the
coalescence of internal aqueous droplets was barely seen. The smaller oil globule size increased the stability of
all HCNO based DEs. The destabilisation mechanism was directly correlated with the desorption of the
emulsifiers from the outer interfacial layer due to interaction of competition with the thickeners promptly
inducing the phase separation. This also explained the abrupt decrease of the DE at the very beginning prior to
leveling off (Fig. 1). The lowest viscosity was measured upon the addition of 1% thickeners due to the
occurrence of instant phase separation and the viscosity increased with increased thickeners’ concentrations.
Interestingly, the phase separation occurred in DE prepared with HCNO and 1% inulin (HF1) was very less and
comparable with that without inulin addition (Fig. 1 and Fig. 2). The increased of thickener’s concentration
tended to decrease the stability of DE albeit an increase in its viscosity which strongly implied that there could
be incompatible interactions between Tween/PgPr with inulin or IMO preventing the thickeners from adsorbing
onto the oil droplet surfaces in a coordinated manner, leading to ineffective stabilisation. Such incompatible
interactions would diminish the efficiency of emulsion stabilisation, stemming from hydrophobic interactions
and steric stabilisation. Inulin was supposed to confer a higher extent of steric stabilisation compared to IMO due
to its bulky structure. However, they would be easily aggregated in the aqueous phase leading to phase
separation if they could not be adsorbed on the oil surfaces. Furthermore, emulsion stabilisation due to
electrostatic interaction seemed to be less dominant since all components used were uncharged. There have been
many factors affecting the stability of DEs including the homogenisation techniques, processing parameters, and
formulation variables which have to be optimised to gain more insight on the stability of Vitamin C encapsulated
DEs.

3.2 Release profile of Vitamin C

The comparative release profiles of Vitamin C, encapsulated in DEs prepared with HCNO and MCT, both
thickened with 1% inulin, are illustrated in Figure 6. The Vitamin C release from HCNO based DEs was much
delayed compared to MCT based DEs. The burst release of Vitamin C into the release medium within the first
300 minutes was more pronounced in MCT based DE with a fraction release of nearly 50%, which was nearly 3
times higher than that in HCNO based DE. The encapsulation efficiencies of Vitamin C after 4-day storage were
~30% and ~70% for MCT and HCNO based DEs, respectively. This was comparable with the entrapment of
Vitamin C in gelled W/O/W of about 76% after 15 days analysed using a different approach [8]. Once more,
these results affirm the superior stability of DEs based on HCNO, which effectively encapsulate Vitamin C
within the internal water phase. The HCNO based DE could better entrap and protect Vitamin C by hindering the
diffusion of Vitamin C from the internal aqueous phase into the external aqueous phase due to its rigid oil
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structure in comparison with the MCT structure. There are still many factors affecting the DE stability and the
vitamin C release which need further investigation.
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Fig. 6 Release profiles of Vitamin C entrapped in the DEs thickened by 1% inulin

4. Conclusions

The addition of thickeners such as inulin and IMO did induce the destabilisation of the DEs prepared using
HCNO and MCT coconut oil. The mechanisms seemed to be different in case of MCT and HCNO based DE.
The aqueous migration between the inner and outer water phase appeared to play a significant roles which
tremendously destabilised the overall MCT based DEs. At the very beginning, the outer aqueous phase might
diffuse into the internal aqueous phase thus enhancing the viscosity of the DE. However, the stability of DEs
remarkably dropped with time and with the increase of thickeners’ concentrations due to phase separation which
could be induced by the coalescence of inner aqueous phase and also by the detachment of the outer emulsifiers.
In case of HCNO based DEs, the semi solid HCNO appeared to slow down the diffusion of aqueous phase
between the two aqueous compartments thus preventing the high instability of the DEs. The destabilisation was
probably induced by the detachment of the outer emulsifiers due to some incompatible interactions or
competition leading to phase separation. Instead of thickening the continuous phase, the viscosity of external
water phase was continuously decreased with increasing concentrations of thickeners indicating the occurence of
phase separation in MCT based DEs. On the other hand, the increased thickeners’ concentrations did increase the
viscosity of HCNO based emulsions but did not significantly increase the overall stability. Moreover, the
addition of inulin decreased the destabilisation of the DE compared to IMO due to its higher viscosity. The quite
high stability of HCNO based DEs containing Vitamin C of over 70% with the Vitamin C entrapment of ~70%
after 4-day storage seemed promising to be further developed as functional foods. Enhancing the stability of oil-
water interfacial layers using various ingredients, combined thickeners, along with managing the preparation
techniques of aqueous and lipid phases of the Wi/O/W2 DE, has consistently presented a challenge. This
challenge holds significant importance in achieving commercially viable, safe, and health-conscious food
products.
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Encapsulation with a W;/0/W, double emulsion (DE) system is a method that could protect
vitamin C or other active ingredients from external influences thus increasing their stability
and bioavailability. The DEs were prepared using hydrogenated coconut oil (HCNO) and middle
chain triglycerides (MCT) coconut oil stabilised by PgPr and Tween 20/ PgPr to strengthen the
inner and outer interfacial layers, respectively. The prebiotic polysaccharides such as inulin
and isomalto-oligosaccharides (IMO) of 1-5% were added to the outer aqueous phase as
thickeners. It turned out that the addition of thickeners induced DE destabilisation. The
increased thickeners’ concentrations enhanced the detrimental effect on the stability of the
DEs. Furthermore, the MCT based DEs demonstrated a higher rate of destabilisation compared
to the HCNO based DEs. The gelled form of HCNO acted as an effective barrier that hindered the
movement of aqueous phase between the internal and external phases. The effect of inulin
addition on the destabilisation of DE was less detrimental compared to IMO due to its higher
viscosity. The thickeners seemed to be incompatible with the emulsifiers thus destabilising
the DEs. The DE stability of higher than 70% and encapsulation efficiency of more than 70%
achieved using HCNO oil after 4-day storage seemed promising to be further developed as low-
fat and nutritious food. Tailoring the stability of interfacial layers of the Vitamin C containing
DEs with the prebiotic thickeners seemed crucial to bring the fortified products into
commercialisation.
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The reviews were double-blind. Each submission was examined by 2 reviewer(s) inde-
pendently. The conference submission management system was Easychair. Each incom-
ing paper will go through a preliminary review by the internal reviewer board to ensure
the completeness of the paper and its suitability with the topics at the InCITE 2023
conference. The paper will then be sent to peer review partners. Based on the collected
review results, the decision will be informed to the author(s) either rejected or accepted.
A paper could only be considered for acceptance if it had received favourable recom-
mendations from the two reviewers. Accepted papers will be returned to the author(s)
for revision by addressing the reviewers’ comments.

2 QUALITY CRITERIA

Reviewers were instructed to assess the quality of submissions solely based on the
academic merit of their content along the following dimensions:

. Relevance to Conference’s Themes.
. Originality and Novelty.

. Soundness of Methodology.
Results.

. Contribution.

. Ethical Standard.

. Quality of Writing.
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The internal reviewer board also performed similarity checking using Turnitin
in order to detect any possible signs of plagiarism and self-plagiarism during the
preliminary review process and final camera-ready version.

In addition, all of the articles have been checked for textual overlap in an effort to
detect possible signs of plagiarism by the publisher.
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Total submissions 67
Number of articles sent for peer 67
review

Number of accepted articles 53
Acceptance rate 79.1%
Number of reviewers 55

4 COMPETING INTERESTS

Some of the reviewers had direct involvement as authors or co-authors of the manuscripts.
To mitigate any potential bias, they were relieved of their manuscript handling duties
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We proudly present the proceedings of the 4th International Conference on Informatics,
Technology, and Engineering 2023 (InCITE 2023), published as part of the Atlantis Highlights
in Engineering series. The conference was successfully held in a hybrid setting on September
14-15, 2023, in Yogyakarta, Indonesia. InCITE 2023 is organized by the Faculty of Engineering,
University of Surabaya (UBAYA). The conference theme, “Adaptive, Resilient & Collaborative
Engineering: Towards Faster Recovery & Impactful Solutions,” set the stage for insightful
discussions and breakthroughs across four key tracks: engineering design and innovation,
manufacturing and engineering processes, power systems and energy management, and IT for
innovation enhancement.

During InCITE 2023, we had the privilege of hosting five distinguished keynote speakers who

shared their expertise on critical topics. One speaker emphasized the influential role of
strategic design in eliciting specific emotions, showcasing its potential to drive consumer
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behavior and inspire positive environmental actions. Another introduced an innovative
framework that combined affect/Kansei-based design principles, design thinking, and
sustainability approaches, offering a holistic methodology for product/service improvement.
Thailand’s adaptive and resilient use of technology during the COVID-19 pandemic was
another keynote highlight. This speaker emphasized the role of online education, remote work
tools, e-commerce platforms, collaboration software, and information-sharing applications in
helping citizens endure and recover from the crisis. Additionally, one keynote explored the
versatile applications of pillared interlayered clays (PILCs) as eco-friendly adsorbents and
catalysts, emphasizing their alignment with green chemistry principles for sustainable
pollutant removal and catalytic reactions. Lastly, a keynote speaker delved into the potential
benefits and challenges of implementing 6G-based vehicular ad hoc networks (VANETS)
within intelligent transportation systems (ITS), emphasizing improved communication
capabilities, enhanced reliability, and the importance of addressing security vulnerabilities.

InCITE 2023 attracted 67 submissions from authors from diverse countries such as Indonesia,
Netherlands, Australia, South Korea, Bangladesh, and Vietnam, where 53 papers were selected
for presentation, which was divided into nine parallel sessions. These papers reflect the high
quality and global relevance of the research shared, underscoring the conference’s role as a
catalyst for interdisciplinary collaboration and knowledge exchange.

We extend our sincere gratitude to our keynote speakers, diligent reviewers, dedicated
organizers, and talented authors for their invaluable contributions to the success of InCITE
2023. The collaborative spirit, innovative ideas, and scholarly excellence showcased at this
conference reaffirm our commitment to advancing engineering, technology, and informatics.
Finally, we would like to express our sincere appreciation to the Atlantis Press Editorial Board
for their valuable contributions and unwavering support throughout the preparation of the
proceedings.
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a lack of work processes, inadequate equipment and safety equipment, and pickers'
negligence. Picker safety must...
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Blockchain as a distributed ledger technology that can guarantee transparency and speed in
real time is increasingly being used to increase supply chain performance directly or
indirectly. Blockchain in the form of smart contracts in the insurance business will speed up
insurance claims and increase...
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This research focuses on the Palm Oil Company (POC), operating in Indonesia’s palm oil
industry, and its implementation of the Integrated Calibration Management System (ICMS)
application. The study aims to analyze the quality of the ICMS application and propose
alternative solutions based on the quality...
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In a fiercely competitive business landscape, every company must optimize its resources and
minimize wastage in the production process. At the Pressure Vessel Company (PVC), a study
revealed various areas of waste, including non-compliant raw materials, delayed engineering
documents, extended production...
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the Batch Milk Cooling System
Rudy Agustriyanto, P. Setyopratomo, E. Srihari Mochni

The Box-Jenkins (BJ) method is a well-known system identification method that has been
applied in several fields. Engineers use the Box-Jenkins method for quality control and
process optimization in manufacturing. It can identify patterns and trends in production data,
leading to improvements in product...
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Enzyme immobilization is essential for enhancing the stability and reusability of enzymes in
various industrial processes. To improve its feasibility, efficient yet simple immobilization
techniques were required to be explored with respect to enhance overall catalytic efficiency
and/or operational performance....
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Encapsulation with a W1/0/W2 double emulsion (DE) system is a method that could protect
vitamin C or other active ingredients from external influences thus increasing their stability
and bioavailability. The DEs were prepared using hydrogenated coconut oil (HCNO) and middle
chain triglycerides (MCT)...
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Dear Lanmy Sapsi.
We hopa this message finds you well

Wa are pleased 10 inform you that the Proceedings of InCITE 2023 has been successfully published online. You can access tha
procaadings by wisiting the falloving link b ntis-press com! edingsincie-23

Plaase kindly chack the publishod contert, and should you have any inquiries or raguire further assistance, plaase do not
lagitate 1 contact us.

Ve appreciate your contribution to the Inemational Conference.on Informatica, Technology, and Engineenng 2023 {InCITE 2023)

Wours sincerehy,

Dr. Agung Prayitna
Chair, Crganizing Committes
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