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Preface

International Conference on Science and Technology (ICST) is a
scientific forum to discuss the development and latest research on exact
science, engineering and technology. The following topics of thid conference
are Physical Sciences and Chemistry, Mathematics and Statistics, Informatics
and Computer Science, Aerospace Engineering, Biomedical Engineering,
Chemical Engineering, Civil Engineering, Computer Engineering, Electrical
Engineering and Electronics, Power and Energy Engineering, Environmental
Engineering, Geological and Geophysical Engineering, Industrial Engineering,
Manufacturing and Mechanical Engineering, Engineering Physics and
Materials Engineering, Mining and Petroleum Engineering. Technology-based
applications such as learning media for education can also be accepted at this
Conference.

This Conference will be conduct in the form of scientific seminars, both
oral and poster presentations. The conference will be held with a panel plenary
activity consisting of keynote speakers and invited speakers. The speakers
presented included elements of education (academics), scientific
(researchers)) both from within the country and from abroad as well as
industry/private sector. After the invited speaker’s session, it was a parallel oral
presentations and poster presentations from the seminar participants were then
held.

Selected papers that have been through the peer review will be
published in E3S Web of Science. We respectfully request that you join us to
ICST 2021. We look forward to welcoming you to Ternate. In 2021, ICST is
focusing on Science and Technology Innovation on Post-Disaster

Resiliences: Challenges and Opportunities for a Better Word”.
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Statement of Peer review

In submitting conference proceedings to Web of Conferences, the editors of the proceedings certify to
the Publisher that

1. They adhere to its Policy on Publishing Integrity in order to safeguard good scientific practice
in publishing.

2. All articles have been subjected to peer review administered by the proceedings editors.

3. Reviews have been conducted by expert referees, who have been requested to provide
unbiased and constructive comments aimed, whenever possible, at improving the work.

4. Proceedings editors have taken all reasonable steps to ensure the quality of the materials they
publish and their decision to accept or reject a paper for publication has been based only on
the merits of the work and the relevance to the journal.

Title, date and place of the conference

International Conference On Science and Technology (ICST) 2021
Ternate, October, 27-28, 2021

Proceedings editor(s):

Dr. Ir. lis Hamsir Ayub Wahab, ST.,M.Eng.|PU
Riski Mardian, Ph.D
Prof. Dr. rer.nat.A.P. Bayuseno

Date and editor’s signature  NoV, |6 202\ lig -Hamgr A?(UJP \Uﬂ[w\"

17, avenue du Hoggar - PA de Courtaboeuf — BP 112 - 91944 Les Ulis Cedex A (France)
Tél.: 33 (0)169 18 75 75 - Fax : 33(0)1 69 07 45 17 — www.edpsciences.Org
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INTERNATIONAL JOINT CONFERENCE ON SCIENCE AND TECHNOLOGY

Sekretariat Panitia : Gedung Dekanat Fakultas Teknik Universitas Khairun
|J CST JI. Jusuf Abdulrahman Kampus Gambesi, Kotak Pos 53, Ternate Selatan 97719.
.m Telp. 0921-3121356, Fax; 0921-3121356

Email: ijcst@unkhair.ac.id, Website: http://ijcst.unkhair.ac.id/.

Wednesday, September 8, 2021
Dear Ni Ketut Sari

May God bless you with good health.

Congratulations. On behalf of the committee, we are pleased to inform that your full papers is

ACCEPTED to be presented at the 4t nternational Joint Conference on Science And Technology
(IJCST) 2021, scheduled on October 27t -28™, 2021 at Bela Sahid Hotel, Ternate, Maluku Utara.

Paper 1D : ICST-2021-057
Paper Title : Optimizing Edible Film from Corn Cobs with Surface Response Method
1. Online
A. Conference Fee = IDR 1.000.000,-
B. Publication Fee = IDR 1.500.000,-
(due date September 10, 2021)
2. Offline
E. Conference Fee = IDR 2.500.000,-
F. Publication Fee =IDR 1.500.000,-

(due date September 10, 2021)

The payment should be transferred to the following bank account:

Account Name : Norma Lussy

Account Number : 363601023028530

Bank Name : PT. Bank Rakyat Indonesia (BRI)

Bank Address : KC Jl.Pahlawan Revolusi No. 234, Ternate

3. Confirm your payment through our email on: icst@unkhair.ac.id by sending the scan of the receipt of payment,
your name, and title of the paper, with Subject: ICST-2021-057
4. All papers will be published in E3S indexed by Scopus.

Thank you very much for your participation and we are looking forward to seeing you on October 27
-28" | 2021.

Your sincerely,

‘ Chairman of Committee,
IdC -

Ir. Lita Asyriati Latif,S.T.,M.TM.
NIP 196903281995122001
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License Agreement

In submitting an article to Web of Conferences, | grant EDP Sciences a license to publish the article, and identify
EDP Sciences as the original publisher. | certify to the Publisher that:

1. lam authorized by my co-authors to enter into these arrangements.

2. | warrant, on behalf of myself and my co-authors, that:

o the document is original, has not been formally published in any other journal, is not under
consideration by any other journal. If parts from copyrighted works owned by third parties are included
(included figures, tables etc.), written permission is obtained from the copyright owners for all uses as
set forth in the Journal’s Instructions for Authors, and credit to the sources is shown in the Manuscript.
This permission is obtained for reproduction in a publication in Open Access with a CC-by 4.0 License;

o lam/we are the sole author(s) of the article and have full authority to enter into this agreement and in
granting rights to the Publisher that are not in breach of any other obligation.

o the document contains nothing that is unlawful, libelous, or which would, if published, constitute a
breach of contract or of confidence or of commitment given to secrecy;

o I/we have taken due care to ensure the integrity of the article. To my/our — and currently accepted
scientific — knowledge all statements contained in it purporting to be facts are true and any formula or
instruction contained in the article will not, if followed accurately, cause any injury, illness or damage
to the user.

3. | agree to the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).

Title of the conference
International Joint Conference on Science and Technology

Title of the article
Optimizing Edible Film from Corn Cobs with Surface Response Method

Author(s)
Ni Ketut Sari, Adelia Hayu Regita, Dimas Wahyu Dwi Putra, Dira Ernawati and Widi Wurjani

Author’s signature

—_—

Date
4 November 2021

17, avenue du Hoggar - PA de Courtaboeuf—BP 112 - 91944 Les Ulis Cedex A (France)
Tél.:33(0)169 1875 75-Fax:33(0)169 07 45 17 — www.edpsciences.org
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UNIVERSITAS KHAIRUN
INTERNATIONAL JOINT CONFERENCE ON
SCIENCE AND TECHNOLOGY
Sekretariat Panitia : Gedung Dekanat Fakultas Teknik Universitas Khairun |J CST
JI. Jusuf Abdulrahman Kampus Gambesi, Kotak Pos 53, Ternate Selatan 97719. L
Telp. 0921-3121356, Fax; 0921-3121356
Email: ijcst@unkhair.ac.id, Website: http://ijcst.unkhair.ac.id/.

Nomor : 156/1JCST/UNKHAIR/10/2021 18 Oktober 2021
Lampiran  : 1 Jepitan
Perihal : Undangan

Yth. Peserta International Joint Conference On Science And Technology
Fakultas Ilmu Komputer (Terlampir)
Universitas Pembangunan Nasional Veteran Jawa Timur
Di-
Tempat

Dengan hormat,
Kami mengundang Bapak/Ibu Peserta untuk menghadiri kegiatan “International Joint
Conference On Science and Technology 2021” yang akan diselenggarakan pada :

1. Pembukaan 1JCST 2021
Hari/Tanggal :Rabu, 27 Oktober 2021
Waktu :13:30 - Selesai WIT
Link Zoom  :https://us02web.zoom.us/j/84937848469?pwd=
UUJnLzIXZFJZcHR2NFYwcExmWHpCdz09
Meeting ID  : 849 3784 8469
Passcode :ijest2021
2. Parallel Session
Hari/Tanggal : Kamis, 28 Oktober 2021

Waktu :10:00 - 13:00

Link Zoom

a. ICST :https://us02web.zoom.us/|/89336693385?pwd=MFpgNm9adFlyQ3E4N
XIxOFd4N04zUT09

Meeting ID: 893 3669 3385
Passcode : 553342
b. ICSS -https://us02web.zoom.us/j/83040963225?pwd=bFRJbWUVY mMxUWGF
JN301T0Jub1RsQT09
Meeting 1D: 830 4096 3225
Passcode : 568058

Diharapkan agar bisa mengikuti kegiatan parallel session, acara pembukaan dan plenary
session sampai dengan selesai. Demikian undangan ini kami sampaikan, atas kehadiran dan
partisipasinya kami ucapkan terima kasih.

. Head of Conference Organizer,
v

Ir. Lita Asyriati Latif,S.T.,M.TM.

NIP 196903281995122001
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UNIVERSITAS KHAIRUN
INTERNATIONAL JOINT CONFERENCE ON
SCIENCE AND TECHNOLOGY
Sekretariat Panitia : Gedung Dekanat Fakultas Teknik Universitas Khairun |J CST
JI. Jusuf Abdulrahman Kampus Gambesi, Kotak Pos 53, Ternate Selatan 97719. L
Telp. 0921-3121356, Fax; 0921-3121356
Email: ijest@unkhair.ac.id, Website: http://ijcst.unkhair.ac.id/.

ID PERGURUAN

NO PAPER NAMA PESERTA FAKULTAS TINGGI
1 055 Yulia Puspaninggrum ILMU KOMPUTER UPNV JATIM
2 056 Basuki Rahmat ILMU KOMPUTER UPNV JATIM
3 057 Ni Ketut Sari ILMU KOMPUTER UPNV JATIM
4 058 Widiwurjani ILMU KOMPUTER UPNV JATIM
5 053 Eristya Maya Safitrih ILMU KOMPUTER UPNV JATIM
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International Joint Conference
On Science and Technology

October 27, 2021 (ICST)

8:00am - 8:45am Registration with refreshments | Organizing Committee

9:00am - 11:15pm ICST SESSION (Offline Session)
1 Panel Session (Room 1) loderator: Mohammad Ridwan Lessy
2 Panel Session (Room 2) Moderator: Wahyu Budi Setiawan
3 Panel Session (Room 3) Moderator: Mardiani Sidayat
Keynote Speaker SESSION ICST

11:30am - 12:30pm Prof. Aziz Muhammad Moderator: Maulana Ibrahim
(The University Of Tokyo)

12:30am - 13:30pm Lunch provided in the Grand Ballroom

13:30pm - 14:20pm Opening IJCST 2021

1. Speech from Mrs. Lita Asyriati
Latif as the head of the committee
2. Speech from Rector Universitas
Khairun, Mr. M. Ridha Ajam
3. Speech from Head of Dirctorat
Jenendral of Higher Education,
Culture, Riset & Technology
Main Speaker SESSION ICST
Prof. A.P. Bayuseno
Keynote Speaker SESSION
Remote Participant via Zoom
1. Prof. Biswajeed Pradhan
15:45pm - 18:15pm (University. Of Technology Moderator: Maulana Ibrahim
Sydney)
2. Rizky Mardian, Ph. D (University
of Edinburgh)

MC

Moderator: Maulana Ibrahim

14:20pm - 15:30pm

18:15pm - 18:30pm Closing Day, 1

Time Zone : East Indonesia Zone Time (WIT)




10:00am - 13:00pm

International Joint Conference
On Science and Technology
IJCST 2021

October 28, 2021

ICST SESSION (Online Zoom)

1. Parallel Session (Room 1)

Moderator: Silvia
Anggraeni, Ph.D

2. Parallel Session (Room 2)

Moderator: Eristya
Maya Safitrih

3. Parallel Session (Room 3)

Moderator: Ichsan
Rauf

4. Parallel Session (Room 4)

Moderator:
Dr. Eng. M. Alif
Razi

5. Parallel Session (Room 5)

Moderator: Farida
Pulansari

6. Parallel Session (Room 6)

Moderator:

Dr. Ir. Lily Ishak,
M.Natres

7. Parallel Session (Room 7)

Moderator : Sandi Rais

8. Parallel Session (Room 8)

Moderator : F Adi
Saputro

9. Parallel Session (Room 9)

Moderator :

Yulia Puspaninggrum

13:00pm - 13:30pm

Conference Closing




Schedule Of Parallel Session Online

Schedule Of Parallel Session
Online Session ICST 2021
Room Zoom Meeting 1
Moderator : Silvia Anggraeni, Ph.D

(October 28, 2021) Time : 10:00 — 13:00 WIT

No Presenter Tittle
1 Wiwin Sulistyawati Hydrodynamic Analysis in Redesigning a Monohull Passenger Ship into a
Catamaran
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14 Dira Ernawati Ordering S_ize_ Optimi_zation of Raw Material to Minimize Inventory Costs using
Wagner-Within Algorithm and Silver-Meal Methods
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8 Stanly Hence Dolfi Loppies \web-Base Information System of Rice Milling Places In Malind District
9 Fransiskus Xaverius Decjgion support systems suitabili_ty in agarwogd tree planting using simple
additive weighting method (saw) in merauke district
10 Reza Zubaedah Automation system spraying desinfectant at Universitas Musamus
11 Nasra Pratama Putra Utilization of Rl_:ID Technology in the Employee Mobility System of the
Inspectorate Office of Merauke Regency
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Schedule Of Parallel Session
Online Session ICST 2021
Room Zoom Meeting 6

Moderator : Lily Ishak

(October 28, 2021) Time : 10:00 — 13:00 WIT

No Presenter Tittle

1 Titik Taufikurohmah Benefits of Nanogold Injections to Treat Rheumatism Arthritis Complaints: A
Case Study on Covid19 Clinical Test Volunteers

2 Prima Retno Wikandari [Potential of Fermented Leek (Allium porrum L.) Cultured by Lactobacillus
plantarum B1765 to Deliver Probiotics

3 Rusmini Rusmini Profile of Argumentation Ability of Undergraduate Students In Chemistry
Education Based On Non-Routine Problems

4 Lydia Rohmawati Prototype Profile of Supercapactors with Activated Carbon/Fe3O4 Electrodes
Natural Materials and Celgard Li-lon Battery Separators

5 John Yoro Parlindungan Strong Acid Effects for Characterization Clay from District Tanah Miring,
Merauke Regency

6 Deasy Liestianty Identification and Characterization of Maitara Island Clay, North Maluku

7 Khadijah Total Phenol Content and Activities of Antioxidant Extracts Methanol Limes
(Citrus Aurentifolia) By Uv-Vis Spectrophotometry

8 Jariyah Detection of Pork Gelatin in Jelly Candy Using Fourier Transform Infrared
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INTRODUCTION

characternistics depending on the variation
of the plasticizer ratio between glycerol
and sorbitol and the amount of starch.

» These characteristics include the value of
tensile, the elongation, thickness and water
vapor permeability

» Where some are in accordance with the
Japanese Industrial Standard (JIS) and
existing theories.




RESPONSE SURFACE METHODOLOGY METHOD

The relationship between the Y response and the X-free
variable

Y-1(X,, Xy, X))+

First-order models (first-order models)

Y= B+ Z¥=1 BoXi
Second-order whose squared functions are:
k—-1,k
Y = Bo + Z%<=1 BOXi + Z%(=1 BuXi2 + Zi=11,j=2 Bi,inXj T €

Equations and optimization results are obtained using Minitab
software.



RESEARCH METHODS
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Caption:

1 Magnetic stirrer

2. Baeker glass

3. Mold Size 15x15 cm with
a thickness of 0.25 mm

Fig. 1. Research tools edible film
from corn cobs

2.1 Starch making

» Starch from corn cobs 1s done by into small pieces

» Soaked in 196 NaOH for 12 hours to remove the lignin content.

» The corncobs were washed with water and ground, the pulp was
squeezed out with a filter cloth, the filtrate was allowed to stand for
one day to produce starch deposits.

» The starch precipitate was dried in the oven to remove the moisture
content,

» Drying the starch was ground with a mortar until smooth, the size
was homogeneous.

2.2 Edible film making

» Starch from corn cobs 5gr, 6gr, and 7 grams.

» Glycerol and sorbitol in a ratio of 2:8, 3:7, 5:5, 7:3, 8:2

» Added with distilled water until the solution reached 100 ml in a
beaker glass.

» The mixture was stirred with a magnetic stirrer with a rotation of
400 rpm, heated to a temperature of £ 70°C and stirred for 20
minutes.

» The edible film solution 1s still stirred while it 1s cooled to room
temperature 1 order to prevent air bubbles from forming
during printing.

» The edible film solution was printed on a glass plate and then

dried at 60 °C for 7 hours. After drying, the film was cooled to
room temperature.



RESULTS AND DISCUSSION

Table 1. Value of tensile strength, elongation, thickness and permeability
Starch Ratio Glycerol to Sorbitol

gﬂ‘: 28 37 55 73 89 Tensile strength = - 0,059 - 0,107
Tensile strength (MPa) X1+ 0’198 X2 + 0’028 X12 + 0’0059 X22 -
0.066 0.128 0.104 0.1  0.09 0,04486 X, X,

0317 0283 024 0166 0.14
7 0.536 0.528 0.491 0.318 0'321 Elongation = 178,2 - 54,58 X, + 9,62 X, +

Elongation (%)
102 146 151 197 214
s1 58 69 79 75 Thickness =-0,332+ 0,123 X;

7 41 46 61 65 65 +0,08 X, - 0,006 X;2—0,0018 X, -
Thickness (mm) 0,01327 X, X,

0.12 0.15 0.16 0.16  0.15
LA e e e e Permeability = 10,72 + 0,84 X; + 0,499 X,-
7 0.26 0.23 0.2 0.19 0.16

0,128 X,2+ 0,0017 X,2- 0,1164 X, X,

Permeability (gram/m?.day)

11.83 11.66 11.66 11.39 1?5 Note:
1133 1121 10.66 10.67 1(;'4 X, = weight of starch

15551 slsal el iaan iale X, = Ratio Glycerol to Sorbitol



Ratio Glycerol to Sorbitol (ml)

RESULTS AND DISCUSSION

Contour plot of tensile strength versus ratio Glycerol to Contour plot of thickness versus ratio Glycerol to Sorbitol and starch weight
Sorbitol and starch weight

Ratio Glycerol to Sorbitol (ml)
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Tensile strength (MPa)

Elongation (%)

RESULTS AND DISCUSSION

Surface plot of tensile strength versus ratio Glycerol to Surface plot of thickness versus ratio Glycerol to
Sorbitol and starch Sorbitol and starch
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CONCLUSION

» These characteristics mnclude the value of
tensile strength with the largest value of 0.536
MPa and the smallest of 0.066 MPa, the
elongation value with the largest value of 21.4%
and the smallest of 4.1%, thickness with the
largest value of 0.26 mm and the smallest of
0.12 mm, and water vapor permeability with
the largest value 11.83 gram/m? day and the
smallest 8.86 gram/m? day.

» The optimum results were 1n the composition
ratio of glycerol to sorbitol 5:5 with the amount
of corncob starch of 7 grams.
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Optimizing Edible Film from Corn Cobs with Surface Response
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Edible film is an alternative pac

ng that can decompose naturally . one of the materials that can be used

Abstrak. The increase in plastic Er(xiuclion worldwide has created quite a seriofZhvironmental problem.

to make edible films is starch. This study aims to determine the composition of com cob starch and
plastici 8§ that can produce edible films with the best pr ies. The starch used is derived from corn cobs
and the plasticizers used are glycerol and sorbitol. The edible film in this study was made by casting
method by dispersing the raw materials, heating the mixture, printing the edible film and drying the edible
film. This research was conducted with varations in the corncob of 5, 6 and 7 in grams and the varation of
n ratio of glycerol o sorbitol plasticizer is 2:8, 3.7; 5:5; 7:3; 8:2 (ml). The more starch content increases
the thickness of the edible film and tensile strength, but the elongation and water vapor permeability
decreases, the best edible film is obtained at the glycerol-sorbitol composition ratio of 5:5 with the amount

of corncob starch of T grams.,

Keyword: com cobs, edible film, optimization, surface response method

1 Introduction

The mcreasing production of plastic around the world
is causing serious problems [or the environment. is is
because plastic 1s difficult to decompose in nature, Edible
film is afEftemative packaging that can decompose
naturally. Edible film is defined as a thin polymer layer
that serves as a barrier to gas and moisture that can be
EBsumed. The components that are often used to make
edible films are divided into three categories, namely
hydrocolloids, Tipids, and composites. A non-volatile
plasticizer was added to the hydrocolloid film formation
as a solution to renew the flexibility of the edible film.
Plasticizers that are often used are: glycerol, sorbitol,
polyethylene glycol and oligosaccharides. Glycerol 1s
known as a hydrophilic plasticizer, so it is suitable to be
added to hydrophobic film-forming materials Ruca as
starch, pectin, gel, and protein. Glycerol acts as a
plasticizer to increase the flexibility of the film [1].
Starch, a polymer l is often used as a raw material in
the manufacture of edible films, is often used in the food
industry as a biodegradable film that aims to replace
plastic polymers because it is economical. renewable, and
provides good physical characteristics [2]. The use of a
single material in the manufacture of edible films still has
several sHfEomings, including brittle and rigid
properties, it is necessary to add additional materials,
m'lelypiastici?ﬁrs [3]. Plasticizer 1s known as an additive
in the manufacture of edible films which serves to
increasc the clastic propertics [4].

Edible film has optimum conditions, namely when
the composition of the mixture can produce physical and
mechanical test values according to the standard, the more
starch concentration used, the better the edible film

Corresponding author: ketutsari tk@upnjatim.ac.id

properties  obtained. Com  starch  with  the  best
composition obtained was 3% corn starch concentration
and 7% black turmeric juice, with the characteristics of
the edible film being BEJer vapor transmission 050
gram/m? hour, thickness 0.17 mm. tensile strength 7.90 N/
cm’. and clongation. concentration of pm.iciz.cr. the type
of plasticizer used also greatly affects the characteristics
of the edible film. The raw material of kolang kaling with
plasticizer is glvcerol, sorbitol, and polyethylene glycol
[5]. The best treatment obtained is the use of sorbitol with
a concentration of 3% with the resulting parameter values
are 0.12 mm thick, water vapor transmission rate 4.34
gram/m* hour, tensile strength 2.83 N/cm? and percent
elongation 44.65%. edible films such as tensile strength.
percent increase in length of edible film n] water vapor
permeability [6]. Starch is a material that is often used by
the food industry as a biodegradable film that functions to
replace plastic polymers because it is economical,
renewable, and provides good physical characteristics [6].

Corn cobs are the largest part of corn waste. The
content contained in corn cobs is cellulose as much as 40-
60%, hemicellulose as much as 20-30% and lignin as
much as 25-30%. The starch content in corn cobs is 27.1%
[7]. The nature of starch is suitable for edible films
because it can form a fairly strong film. Starch-based
edible films have weaknesses, namely low water
resistance  and low moisture barrier because the
hydrophilic nature of starch can affect its stability and
mechanical propertics

Sorbitol which acts as a plasticizer in the formation of
edible films can reduce the permeability of the film to
oxygen, reduce the brittleness of the film so that the
elasticity of the film increases. Sorbitol is also commonly
used as an axﬂvc in edible films as an artificial
sweetener [9]. Hydrothermal modification of physical




properties in making edible film from red bean starch
[10], use of sweetener food additives [11].

1.1 Characteristic Standard Edible Film

Based on LhaJ apanese Industrial Standard (JIS),
edible films have a maximum standard thickness of 0.25
mm, a nmnum tensile strength of 0392 MPa, a
maximum water vapor transmission rate of 10 g/m2 day,
and elongation has @ minimum standard of 10% [12].
Factors that need to be considered in the manufacture of
edible films are temperature, plasticizer and material
concentration. Heating is carried out during mixing. This
is done with the aim of achieving perfect starch
gelatinization, in the manufacture of edible films a
temperature of £7/0°C 1s used [1]. Plaicizing agents are
needed as additional ingredients in the manufacture of
edible films with the aim of overcoming the brittleness of
edible films caused by intensive internnecul:u' forces.
Plasticizers increase the mobility of the polymer chains,
thereby increasing the flexibility of edible films [13]. The
centrati(}n of raw materials 1s very influential,
especially on the physical properties of edible films. The
more concentration of raw materials added. the thicker
and greater the tensile strength [14]. In the manufacture of
this edible film, starch from corn cobs 15 used as raw
material. Starch from corn cobs is very safe for human
consumption because it does not endanger health. The
plasticizers used are glycerol and sorbitol. Amding to
the regulation of the POM RI No. 5 of 2013 conceming
the max imurrmmil for the use of humectant food
additives and No. 4 of 2014 concerning the maximum
limit for the use of sweetener food additives, the limit on
the use of glycerol and sorbitol for edible packaging,
which is in accordance with CPPB. The maximum CPPB
limit is the amount of BTP that is allowed to be presentin
food in sufficient quantities needed to produce the desired
effect and its use should not be excessive [15].

1.2 gesult Optimization

5

Response Surface Methodology (RSM) is a collection
of mathematical and statistical methods used in modeling
and analysis, which aims to see the effect of several
quantitative variables on a respof@@ variable and to
optimize the response variable. The relationship between
response Y and the independent variable X:

Y=f(X,X:,X) + & (1)

Where:
Y = response variable
X :adependent variable/factor
£ = error

The first step of RSM is to find the relationship
between the response and the m:pcndenl variable
through the appropriate approach, between the response
€d the independent variable is a linear function. the
function approach is called the first-order model, as
shown in the following equation.

Y=Po+X BoXi (2)

If the form of the relationship is a quadratic. then for
the function approach. a higher degree polynomial is used,
namely the sccond-order modcl

Y = Bo+ Zict BoXi + Ty Buki® + BiTyL, Bukid + ¢
3

After obtaining the most suitable form nmlmionship.
the next step is to optimize the relationship. Equations and
optimization results are obtained using Minitab software,
To check the significance of the model, we can see the p-
value of Regression. If the p-value is smaller than the
degree of significance (o = 5%), it can be said that these
variables make a significant contribution to the model
[16].

From previous research on edible films, mn this study
using starch from corncob waste weighing 5.6 and 7 as
materials, using glycerol and sorbitol as plasticizers,
Edible film is made by casting method by dispersing the
raw maltcrial, heating the mixture, printing the edible film
and drying the edible film.

2 lﬂ’etht:ldctlogyr

The materials used in this study were com cobs, aquadest,
carrageenan. 1% NaOH. glycerol and sorbitol.

* 2
™ B
[.4[ ] 1 Caption:
1 ‘l 1 Magnctic stirrer
“ . R ® 2 Bueker glass

3. Mold Size 15x15 cm with
a thickness of 0.25 mm

Fig. 1. Research tools edible film from corn cobs
2.1 Starch making

Making starch from corn cobs is done by cutting the corn
cobs into small pieces. soaked in 1% NaOH for 12 hours
to remove the lignin content. The corncobs were washed
with water and ground, the pulp was squeezed out with a
filter clua the filtrate was allowed Lo stand for one day to
produce starch deposits. The starch precipitate was dried
in the oven to remove the moisture content, after drying
the starch was ground with a mortar until smooth, then
sifted so that the size was homogenzous,

2.2 Edible film making

Starch from corn cobs was weighed with a weight of Sgr.
6gr, and 7 grams. Starch from corn cobs was added with
a mixture of glycerol and sorbitol in a ratio of 2:8, 3.7,
5:5,7:3,8:2 and then adca with distilled water until the
solution reached 100 ml in a beaker glass. The mixture
was $flled with a magnetic stirrer with a rotation of 400
rpm, heated to a temperature of + 70°C and stirred for 20
minutes. The edible film solution is still stirred while it is
cooled toroom temperature in order to prevent air bubbles




from forming during printing. The edible film solution
was printed on a glass plate d then dried at 60 °C for 7
hours. After drying. the film was cooled to rom
lemperature.

3 Result and Discussion

After oblainia the results of the analysis and
calculation of the mechanical and physical properties
edible films, optimization of the results was carried out to
determine the optimum results of edible films with the
Surface Response Method using the Minitab software
application which was camried out according to the
theoretical basis reference regarding Result Optimization.
The optimization results from Minitab software show that
the overall data is second order. The optimization results
will show the function of the response equation to the
modified conditions such as the glycerol-sorbitol ratic and
starch weight.

Table 1. Value of tensile strength, elongation, thickness and
permeability

Starch weight Ratio Glycerol to Sorbitol
(grams) 28 [ 37 | 55 [ 73 82
Tensile strength (MPa)
5 0.066 | 0.128 0.104 0.1 0.09
6 0317 | 0.283 0.24 0.166 0.14
7 0536 | 0528 0491 0.318 0213
Elongation (%)
L} 102 14.6 15.1 199 214
6 5.1 5.8 6.9 79 | 75
7 4.1 4.6 6.1 65 | 65
Thickness (mm)
3 0.12 0.15 0.16 0.16 0.15
[ 0.18 019 0.19 019 0.17
T 0.26 023 0.2 0.19 0.16
Permeability (gram/m’ .day)
5 11.83 | 11.66 11.66 1139 | 1155
6 1133 | 11.21 1066 | 1067 | 1047
T 10.39 9.09 .84 10.23 8.86

Tensile strength =- 0,059 - 0,107 X1+ 0,198 X2+ 0,028 X
+ 00059 X»7- 004486 X, X2
Elongation= 1782 - 54 58 X + 9.62 X2+ 4240 X;2- 0,542 X5?
1013 X3
Thickness =-0332+0,123 X, + (.08 Xz- 0006 X,
00018 X22- 001327 XiXz
Permeability = 10,72+ 0,84 X; + 0499 X5- 0,128 X, >+
0.0017 X22- 0.1164 X X2

Note:
Xi=weight of starch
X:=Ratio Glycerol to Sorbitol

Figure 2 shows the best tensile strength results have
the darkest green color contour at a ratio of glycerol to
sorll 2:8 and starch weight of 7 grams, this is due to
the low ability of sorbitol to bind water thus limiting its

ability to reduce hydrogen bonding of polymer chains
compared to Eaceroi so that the strength The tensile
strength of the film with sorbitol plasticizer is better than
using glycerol plasticizer. The lowest results were shown
in the ratio of glyceral to sorbitol 2:8 and starch weight of
5 erams, the small value of tensile strength was influenced
by the small thickness of the edible film,

Contour plot of tensile strength versus ratio
Glycerol to Sorbitol and starch weight

40 g

Ratio Glycerol to Sorbitol (ml)

2 33 o .3 TR

Starch weight (grams)

Fig. 2. Contour Plot Responses between Gly cerol-Sorbitol Ratio
and Starch Weight to Tensile Strength

Based on Figure 3, the best elongation results have a
dark green color contour at a glycerol to sorbitol ratio of
8:2 and a starch weight of 5 grams. The lowest results
were shown in the ratio of glycerol to sorbitol 2:8 and
starch weight of 7 grams. This is because the increase in
glycerol will decrease the intermolecular forces, as a
result, the mobility between the molecular chains
increases. The increase in glycerol will reduce the
cohesive bonds between polymers which form a more
elastic film.

Contour plot of elongation versus ratio Glycerol
s to Sorbitol and starch weight
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Fig. 3. Contour Plot Responses between Gly cerol-Sorbilol Ratio
and Starch Weight to Elongation

Based on Figure 4, the best water solubility results
have a dark green color contour at a ratio of glycerol to
sorbitol 2:8 and a starch weight of 7 grams. The lowest
results were shown in the ratio of glycerol to sorbito] 2:8
and starch weight of 5 grams. The increase in the
concentration of the material in the suspension of the




edible film causes the total amount of solids contained in
the edible film to increase, so that after the suspension of
the edible film is dricd., the edible film obtained is thicker.

Contour plot of thickness versus ratio
Glycerol to Sorbitol and starch weight
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Fig. 4. Contour Plot Responses between Glycerol-Sorbitol Ratio
and Starch Weight to Thickness

Based on Figure 5 the results of the best water
solubility have the darkest color contour at the ratio of
glyceral to sorbitol 2:8 and starch weight of 5 grams. The
lowest results were shown in the ratio of glycerol to
sorbitol 8:2 and starch weight of 7 grams. The effect of
starch weight on the water vapor permeability of edible
E3hs can be seen that the more starch, the smaller the
valllld the water vapor permeability of the edible film.
(73 high concentration of comcob starch will increase the
amount of film-forming polymer. Increasing the amount
of polymer will reduce the voids in the gel formed on the
film. The thicker and denser the film matrix formed can
reduce the rate of permeability because it is difficult for
water vapor to penetrate.

Contour plot of permeability versus ratio
Glycerol to Sorbitol and starch weight
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Fig. 5. Contour Plot Responses between Glyceral-Sorbitol Ratio
and Starch Weight to Permeability

Based on Figure 6 shows the surface plot between the
ratio of glycerol to sorbitol and starch to tensile strength.
The best condition in Figure 6 is shown at the top point of
the graph which shows the point of the glycerol 1o sorbitol
ratio of 2:3 with a starch weight of 7 grams which

produces a tensile strength of 0.536 MPa. While on the
lowest surface showed the lowest results at the ratio of
glyccrol: sorbitol 2:8 with a starch weight of Sgrams.

Surface plot of tensile strength versus
ratio Glycerol to Sorbitol and starch

Tensile strength (MPa)

Fig. 6. Surface Characteristics Responses between Glycerol-
Sorbitol Ratio and Starch Weight to Tensile Strength

Based on Figure 7 shows the surface plotbetween the
ratio of glycerol to sorbitol and starch weight to
elongation. The best condition in Figure 7 is shown at the
top point of the graph which shows the point of the
glycerol to sorbitol ratio of 8:2 with a starch weight of 5
grams  which produces an elongation of 214 %.
Meanwhile, on the lowest surface, the lowest yicld was at
the ratio of glycerol to sorbitol 2:8 with a starch weight of
7 grams.

Surface plot of elongation versus
ratio Glycerol o Sorbiwl and starch

Elongation (%)

»

Fig. 7. Surface Characteristics Responses between Glycerol-
Sorbitol Ratio and Starch Weight to Elongation

Based on Figure 8 shows the surface plotbetween the
ratio of glycerol to sorbitol and starch weight 1o thickness.
The best cmditiin Figure 8 is shown at the top pomnt of
the graph which shows the point of the ratio of glycerol to
sorbitol 2:8 with a starch weight of 7 grams which
produces a thickness of 0.26mm. While the lowest surface
showed the lowest yicld and the ratio of glycerol to
sorbitol was 8:2 with a starch weight of 5 grams.




Surface plot of thickness versus ratio
Glycerl 1o Sorbitol and starch
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Fig. B. Surface Characteristics Responses between Glycerol-
Sorbito] Ratio and Starch Weight to Thickness

Based on Figure 9 shows the surface plot between the
ratio of glycerol to sorbitol and starch weight to water
vapor permeability. The best condition in Figure 9 is
shown at the top point of the graph, which shows the ratio
of glycerol to sorbitol 2:8 with a starch weight of 5 grams
which results in a permeability of 11 83g/m2day. While
on the lowest surface, the lowest yield was at the ratio of
glycerol w sorbitol 8:2 with a starch weight of 7 grams.

Surface plot of permeability versns ratio
Glyceml to Sorbitol and starch

Permeabilily (gram/m? day)

Fig. 9. Surface Characteristics Responses bhetween Glycerol-
Sorbito]l Ratio and Starch Weight to Permeability

Based on Figure 10 shows treatment with the
depiction of contour plots and surface plots with
optimization using the Surface Response Method in the
Minitab 18 software application, an optimization of the
desired results with certain parameters can be carricd out.
The parameters of the optimization results are set Lo
produce optimum edible film properties. The optimization
results using the Surface Response Method resulted in
optimum conditions at a glycerol-sorbitol ratio of 1.4242
or 5.875:4.125 with o} of starch 7 g with edible film
properties including tensile strength of 04230 MPa,
clongation of 6.6478%, vapor permeability water is
99168 gr/m2day, and the thickness is 0.2148 mm. The
values of these properties are mostly in accordance with

the Japanese Industrial Standard (JIS). but for elongation
it is still not suitable. Then it is taken from conditions that
arc close to the optimum results, namely the glycerol-
sorbitol ratio of 1 or 5:5 and the amount of starch is 7
grams.

Response optimization ; tensile sirength, elongation,
thickness, and permeability
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Fig. 10. Output Optimization Results with Minitab Software

4 Conclusion

The resulting  edible  films  have  different
characteristics depending on the variation of the
plasticizer ratio between glycerol and sorbitofhd the
amount of starch. These characteristics include the value
of tensile strength with the largest value of 0.536 MPa and
the smallest of 0.066 MPa, the elongation value with the
largest value of 21 4% and the smallestof 4.1%, thickness
with the largest value of 0.26 mm and the smallestof 0.12
mm, and water vapor permeability with the largest value
11.83 gram/m? day and the smallest 8 86 gram/m?> day.
Where some are in accordance with the Japanese
Industrial Standard (JIS) and cxisting theorics. The
optimum results were in the composition ratio of glycerol
to sorbitol 5:5 with the amount of corncob starch of 7
grams.

Acknowledgment

The author would like to thank the financial support
from the Ministry of Education, Culture, Research and
Technology, the Republic of Indonesia with Applied
Grants, Contract Number: 293/E4.1/AK 04 PT /2021

References

1. S.W.Murni, H. Pawignyo, W. Desi, N. Sari, Making
Edible Film from Corn Flour (Zea Mays L.) and




Chitosan . Proceedings of the National Seminar on
Chemical Engineering “shock™ page 1-4 (2013).
Pembuatan Edible Film dari Tepung Jagung (Zea
Mays L.) dan Kitosan, Prosiding Seminar Nasional
Teknik Kimia "Kejuangan’, hal. -4, (2013)

R. Yulianti and E. Ginting, Differences in Physical
Characteristics of Edible Film from Tubers Made
with  Addition of Plasticizers, Food Crops
Agricultural Rescarch, 31, 2, page 131 (2012).
Perbedaan Karakteristik Fisik Edible Film dari
Umbi-umbian yang Dibuat dengan Penambahan
Plasticizer, Penelitian Pertanian Tanaman Pangan
vel 31, no0.2_hal 131, (2012)

MK. Wahyu, Utilization of Cassava Starch as Raw
Material for Editile Film, Scientific Paper of Beswan
Djarum, Department of Food Industry Engineering,
University of Pandjajaran, Bandung, (2009).
Pemanfaatan Pati Singkong Sebagai Bahan Baku
Edible Film, Karya Tulis Hmiah Beswan Djarum,
Jurusan  Teknik  Industri  Pangan Uhniversitas
Pandjajaran, Bandung, (2009)

D. Huri, and F.C. Nisa, Effect of Glycerol
Concentration and Apple Peel Extract on Physical
and Chemical Characteristics of Edible Film, Journal
of Food and Agroindustry, 2, 4, page 30, (2014).
Pengaruh Konsentrasi Gliserol dan Ekstrak Ampas
Kulir Apel Terhadap Karakteristik Fisik dan Kimia
Edible Film. Jurnal Pangan dan Agroindusiri, vel. 2,
no. 4, hal.30,(2014)

A JW.S. Sitompul, and E. Zubaidah, The Effect of

Plasticizer Type and Concemtration on Physical
Properties of Kolang Kaling (Arenga  Pinnata)
Edible Film. Journal of Food and Agroindustry, 5, 1,
page 23, (2017). Pengaruh Jenis Dan Konsentrasi
Plasticizer Terhadap Sifat Fisik Edible Film Kolang
Kaling (Arenga Pinnata), Jurnal Pangan dan
Agroindustrivel.5,no. 1, hal. 23, (2017)

D.H. Kusumawati, and W.D.R. Putri, Physical and
Chemical Characteristics of Edible Corn Starch Fiim
Incorparated with Black Cucumber Juice, Journal of
Food and Agroindustry. 1. 1. page 91, (2013).
Karakteristik Fisik Dan Kimia Edible Film Pati
Jagung Yang Diinkorporasi Dengan Perasan Tentu
Hiiam, Jurnal Pangan dan Agreindustrivol. 1, no. 1,
hal.91,(2013)

M.E. Shofiyanto, Hvdrolysis of Corn Cobs by
Cellulolvtic Bacteria for Bioethanol Production in
Mixed Cultures., Thesis of the Department of
Agricultural Industrial Technology, University of
Agricultural Bogor (2008). Hidrolisis Tongkol
Japung oleh Bakieri Selulolitik untuk Produksi
Bioetanol  dalam  Kultwr  Campuran,  Skripsi
Departemen Teknologi Industri Pertanian, Institut
Pertanian Bogor, (2008)

C. Winarti, Widaningrum, and Miskiyah, Production
Technology and Application of Starch-Based
Antimicrobial ~ Edible  Packaging, Journal of
Agricultural Research and Development, 31, 3, page
85, (2012). Teknologi Produksi dan Aplikasi
Pengemas Edible Antimikroba Berbasis Pari, Jurnal
Litbang Pertanian, vol. 31, no. 3, hal. 85, (2012)

9.

11.

15.

. DDA, Krisna,

. Maximum

R. Effendi, A.D. Putra, and V.S. Johan, Addition of
Sorbitol as Plasticizer in Making Edible Film Starch
Breadfruit, JOM Faculty of Agriculture, 4, 2, page 2-
3, (2017). Penambahan Sorbitol Sebagai Plusticizer
Dalam Pembuatan Edible Film Pati Sukun’, JOM
Fakultas Pertanian, vol. 4, no. 2, hal. 2-3,(2017)
Effect of Regelatination and
Hydrothermal Modification on Physical Properties
in Making Edible Film from Red Bean Siarch (Vigna
Angularis sp.), Thesis, Master Program in Chemical
Engineering, Diponegoro University, Semarang
(2011). Pengaruh Regelatinasi Dan Modifikasi
Hidrotermal Terhadap Sifat Fisik Pada Pembuatan
Edible Film Dari Pati Kacang Merah (Vigna
Angularis sp.), Tesis, Program Studi Magister Teknik
Kimia Universitas Diponegoro, Semarang, (2011)
Maximum Limit of Use of Sweetener Food Additives,
Food and Drug Supervisory Agency. Jakarta,
Regulation of the Head of the Food and Drug
Supervisory Agency of the Republic of Indonesia
Nomor 4 (2014). Baras Maksimuwm Penggunaan
Bahan Tambahan  Pangan Pemanis, Badan
Pengawas Obat Dan Makanan, Jakarta, Peraturan
Kepala Badan Pengawas Obat Dan  Makanan
Republik Indonesia Nomor 4 Tahun 2014

. M. Firmansyah, and K. Syahnaz, Edible Film Made

from Cowpea Protein Concentrate and Kupang Skin
Chitosan. Research Report, UPN "Veteran" East
Java, Surabaya (2018). Edible Film Berbahan
Konsentrat Protein Kacang Tunggak Dan Kitosan
Kulit Kupang', Laporan Penelitian, UPN “Veteran™
Jawa Timur, Surabaya, (2018)

. H. Helen, and L. Hyvonen, Preparation, Properties

and Applications of Whear Gluten Edible Film,
Argicultural and Food Science. 9, 24. (2000)
Limit for Use of Humectant Food
Additives, Food and Drug Supervisory Agency.
Jakarta, Regulation of the Head of the Food and Drug
Supervisory Agency of the Republic of Indonesia
Number 5 (2013). Batas Maksimum Penggunaan
Bahan Tambahan Pangan Humektan, Badan
Pengawas Obat Dan Makanan, Jakarta, Peraturan
Kepala Badan Pengawas Obat Dan Makanan
Republik Indonesia Nomor 5 Tahun 2013

G. Kavas, N. Kavas, and D. Saygili, The Effects of
Thyme And Clove Essential Oil Fortified Edible
Films on  The  Physical,  Chemical  And
Microbiological Characteristics of Kashar Cheese,
Journal of Food Quality, 38, page 405-406, (2015)

16. R. Faulina, S. Andari, and D. Angraeni, Response

Surface Methodology (RSM) and [ts Applications.
Research Report. Sepuluh Nopember Institute of
Technology. Surabaya, (2011). Response Surface
Methodology (RSM) dan Aplikasinya’, Laporan
Penclitian, Institut Teknologi Sepuluh Nopember,
Surabaya, (2011)




Optimizing Edible Film from Corn Cobs with Surface Response
Method

ORIGINALITY REPORT

17, 8« 136 Ay

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

S H Alfiana, A Dirpan, R Latief. "The potential
of active packaging for tuna", IOP Conference
Series: Earth and Environmental Science, 2021

Publication

T

josrjournals.org

Internet Source

T

D Fransiska, Giyatmi, ] Basmal, E Susanti. "The
effect of organic powdered cottonii

concentration and types of plasticizers on the
characteristics of edible film", IOP Conference
Series: Earth and Environmental Science, 2020

Publication

(K

M Rahmawati, M Arief, W H Satyantini. "The
Effect of Sorbitol Addition on the
Characteristic of Carrageenan Edible Film",
|OP Conference Series: Earth and
Environmental Science, 2019

Publication

T

Pandri Pandiatmi, Adnan Kasogi.
"Optimization for tensile strength of polyester

(K



composites reinforced by waru bark fiber with

rice husk filler using response surface
method", IOP Conference Series: Materials
Science and Engineering, 2021

Publication

Submitted to UPN Veteran Jawa Timur
Student Paper

T

BH B

Submitted to Universitas Brawijaya
Student Paper

%

eprints.umm.ac.id

Internet Source

%

Submitted to UIN Sunan Kalijaga Yogyakarta

Student Paper

T

—
()

Pandri Pandiatmi, Emmy Dyah, Sastriawan.
"Bending Strength Optimation of Polyester
Composite Strengthened By Coast
Cottonwood Bark Fiber with Rice Husk Filler
By Using Response Surface Method", IOP
Conference Series: Materials Science and
Engineering, 2019

Publication

T

Minarni Nur Trilita, Muchlisiniyati Safeyah,
Novirina Hendrasarie. "CFD Modelling of a
Highly Viscous Liquid Film on Rotating

Vertically Disk", Journal of Physics: Conference

Series, 2018

Publication

T




N M A S Singapurwa, | D A Yunantariningsih, |
W Sudiarta, | P Candra, A A M Semariyani.
"Analysis of cyclamate sweeteners in
elementary school student’'s drink in South
Denpasar Subdistrict", Journal of Physics:
Conference Series, 2021

Publication

T

—
w

id.123dok.com

Internet Source

T

www.globalscientificjournal.com
InternetS%urce J <1 %
Giyatmi Giyatmi, Hari Eko Irianto, Bintang <1 o
Anggoro, Nurhayati, Dina Fransiska. "Use of ’
basil leaf ethanol extract in alginate base
edible film", Journal of Physics: Conference
Series, 2021
Publication
insightsociety.or 1
Intern§t Source y g < %
jurnal.uns.ac.id v
-Ilnternet Source < %
www.freepatentsonline.com
Internet Source p <1 %
Cut Fatimah Zuhra, Varatya Fitri Amanda. <1 o

"Preparation and characterization edible film
from native breadfruit (Artocarpus altilis)



starch and breadfruit starch phosphates", AIP
Publishing, 2021

Publication

Ni Ketut Sari, Intan Yuniar Purbasari, Jariyah.

: L . <l%
"Bioethanol Optimization in Hydrolysis and
Fermentation Process with Surface Response
Method", 2020 6th Information Technology
International Seminar (ITIS), 2020
Publication
S Wahyuni, Holilah, Asranudin, M | K Rianse, M

| <l
S Sadimantara. " Effect of k-carrageenan
concentration on physical and Mechanical
properties of vegetable leather based on
leaves ()", IOP Conference Series: Earth and
Environmental Science, 2019
Publication

Barbara Bravin, Donatella Peressini, <1

. %
Alessandro Sensidoni. "Development and
application of polysaccharide-lipid edible
coating to extend shelf-life of dry bakery
products”, Journal of Food Engineering, 2006
Publication
t.scribd.com

Il:r?ternetSource <1 %

www.sphinxsai.com <1
Internet Source %

25

123dok.com

Internet Source



<1%

B Yudhistira, D R Affandi, P N Nusantari. "
Effect of green spinach ( L.) and tomato (
addition in physical, chemical, and sensory
properties of marshmallow as an alternative
prevention of iron deficiency anemia ", IOP
Conference Series: Earth and Environmental
Science, 2018

Publication

<1%

Boddy. "Regression and Correlation",
Statistical Methods in Practice, 08/14/2009

Publication

D A Rusmawati, | Yuliasih, T C Sunarti.
"Acetylated sago starch-based antimicrobial
edible film", IOP Conference Series: Earth and
Environmental Science, 2020

Publication

F Maruddin, R Malaka, S Baba, H Amgam, M
Taufik, S Sabil. "Brightness, elongation and
thickness of edible film with caseinate sodium
using a type of plasticizer", IOP Conference
Series: Earth and Environmental Science, 2020

Publication

Fadilah, Ari Diana Susanti, Sperisa Distantina,
Dea Putri Purnamasari, Jihan Fahrizal Ahmad.
"Mechanical properties of films from carboxy



methyl glucomannan and carrageenan with
glycerol as plasticizer", AIP Publishing, 2020

Publication
jurnal.ar-raniry.ac.id
Internet Source <1 %

Exclude quotes Off Exclude matches Off

Exclude bibliography On



