


Ecology, Environment and Conservation \Editorial

Advisory Board
Chief Editor

Prof.(Dr.) R.K.Trivedy, Pune, India

Email id- rktrivedy@gmail.com

Tel: 91-20-46745119

Mobile No.-9975703363

EDITORIAL ADVISORY BOARD
1. Dr. Prof. Moses Inbaraj, Professor, Department of
Botany (Retired), Madras Christian College, Chennai,
India

Indiainbarajmoses2004@yahoo.
com

2. Dr. Prof. D.J. Lee, Professor, Department of
Chemical Engineering, National Taiwan University,
Taiwan

djlee@ntu.edu.tw

3. Dr. T. Bahorun, Professor, Department of
Biosciences, Mauritius University, Mauritius tbahorun@uom.ac.mu

4. Dr. Prof. A.R. Ghosh, Professor, Department of
Environmental Sciences, University of Burdwan,
Burdwan, India

apurbaghosh2010@gmail.com

5. Dr. Prof. M. Zaman,Professor Department of Botany,
Dhaka University, Dhaka, Bangladesh zashim@du.ac.bd

6. Dr. Marcantonio Bragdin,Professor Department of
Chemistry, University of Venice, Venice, Italy bragadin@unive.it

7. Dr. Z. Fuat Topark,Professor Dicle University,
Diyarbakir, Turkey toprakzey@itu.edu.tr

8. Dr. Wilson S. Tisera, Associate Professor Christian
University, Kupang, Indonesia wilson_tisera@yahoo.com

9. Dr. Prof. Philip C. Reid, Scientist Marine Biological
Association, U.K pcre@mba.ac.uk

10. Dr. Prof. Mohd. Yusuf,Professor Deptt. of
Environmental Engineering, University Sans Malaysia,
Malaysia

danialmy@iium.edu.my

11. Dr. Prof. Azni Idris, Deputy Vice-Chancellor,
Research and Innov., Univ. of Putra Malaysia, Malaysia azni@upm.edu.my

12. Dr. Vikas Sharma, Associate Professor, RARS of
SKUAST, Jammu, J&K, India vsagron@gmail.com

13. Dr. A.C. Pandey, Senior Scientist, Birsa Agricultural
University, Ranchi, India azni@upm.edu.my

14. Dr. Prof. Agoes Soegianto, Professor , Dept.
Biology, Airlangga Univ. Kampus C, Surabaya,
Indonesia

agoes_soegianto@fst.unair.ac.id

15. Dr. Ahmed L. Mahmoudi, Professor,Water Studies
Centre, King Faisal University, Saudi Arabia mahmoudi@kfu.edu.sa

16. Dr. Siroop Chaudhuri, Associate Professor Center
for Environment, Sustainability and Human schaudhuri@jgu.edu.in

mailto:rktrivedy@gmail.com
mailto:Indiainbarajmoses2004@yahoo.com
mailto:Indiainbarajmoses2004@yahoo.com
mailto:djlee@ntu.edu.tw
mailto:tbahorun@uom.ac.mu
mailto:apurbaghosh2010@gmail.com
mailto:zashim@du.ac.bd
mailto:bragadin@unive.it
mailto:toprakzey@itu.edu.tr
mailto:wilson_tisera@yahoo.com
mailto:pcre@mba.ac.uk
mailto:danialmy@iium.edu.my
mailto:azni@upm.edu.my
mailto:vsagron@gmail.com
mailto:azni@upm.edu.my
mailto:agoes_soegianto@fst.unair.ac.id
mailto:mahmoudi@kfu.edu.sa


Development (CESH) O.P. Jindal Global University,
Sonipat, India

17. Dr. Amin L. Setyo,Professor, Graduate School of
International Crop, Hiroshima University, Hiroshima,
Japan

amin28@ub.ac.id

18. Dr. Francis Gbogbo, Associate Professor,
Department of Animal Biology, University of Ghana,
Ghana

fgbogbo@ug.edu.gh

19. Dr. Prof. Deenbandhu Sahoo, Professor Department
of Botany, university of Delhi, Delhi, India dbsahoo@yahoo.com

20. Dr. Prof. J.K. Ladha, Professor EmeritusUniversity
of California, Davis, California, U.S.A. jkladha@ucdavis.edu

21. Dr. Prof. M.Z.M. Nomani, Professor Faculty of Law,
Aligarh Muslim University, Aligarh, India zafarnomani@rediffmail.com

22. Dr. G.R. Pathade, Principal (Retired) H.V. Desai
College, Pune, India girishpathade@yahoo.co.in

23. Dr. Alfred Maroyi, Associate Professor Department
of Botany, University of Fort Hare, Alice 5700, South
Africa

amaroyi@ufh.ac.za

24. Dr. Prof. A.V.L.N.S.H. Hariharan,Professor Dept. of
Chemistry, College of Science, GITAM
University,Visakhapatnam, India

ahharan@gmail.com

25. Dr. Zeinab El-Sayed Zayed, Associate Professor
Department of Biotechnology, The Central Lab of Date
Palm Researches and Development Agriculture
Research Center, Cairo, Egypt

zemmz2005@yahoo.com

26. Dr. Raj Singh,Professor Department of Botany,
MMD University, Mullana, Ambala, Haryana, India dr.rajsingh09@gmail.com

27. Dr. Prof. Mohammed Latif Khan,Professor,
Department of Botany Dr. Hari Singh Gour
Vishwavidyalaya Sagar, India

khanml61@gmail.com

28. Dr. R. Dinesh Principal Scientist, ICAR-Indian
Institute of Spices Research, Marikunnu, P.O.
Kozhikode, India

rdinesh2005@gmail.com

29. Dr. Suresha Gududappa,Senior Environmental
Scientist, Saudi Arabia suresh@ebe.com.sa

30. Dr. Azma Hanim Ismail, School of Biological
Sciences, Universiti Sains Malaysia, 11800 USM, Pulau
Pinang, Malaysia.

mailto:amin28@ub.ac.id
mailto:fgbogbo@ug.edu.gh
mailto:dbsahoo@yahoo.com
mailto:jkladha@ucdavis.edu
mailto:zafarnomani@rediffmail.com
mailto:girishpathade@yahoo.co.in
mailto:amaroyi@ufh.ac.za
mailto:ahharan@gmail.com
mailto:zemmz2005@yahoo.com
mailto:dr.rajsingh09@gmail.com
mailto:khanml61@gmail.com
mailto:rdinesh2005@gmail.com
mailto:suresh@ebe.com.sa


ECOLOGY, ENVIRONMENT AND CONSERVATION
VOL. 28 (3) : 2022

CONTENTS
1087–1093 Comparison of Occlusal Molar Tooth Width of the Etawa Crossbreed Goat

—Soeharsono, Hana Elijani, Widjiati, Viski Fitri Hendrawan and Epy Muhammad Luqman

1094–1097 A Survey on Fish Species at Tram Chim National Park, Vietnam
—D. H. Truong, T. M. Duong and V. L. Loi

1098–1102 Effect of soursop leaf extract solution on the death of armyworm (Spodoptera litura F.) on mustard
plants
—Akhmad Rizali, Noor Laili Aziza and Yusriadi Marsuni

1103–1107 Teixobactin: A powerful antibiotic from natural resource
—Parichat Phumkhachorn and Pongsak Rattanachaikunsopon

1108–1118 Impact of heavy metals and biochemical parameters on specific leaf area of roadside trees in
Kathmandu, Nepal
—Jaya Prakash Hamal and Mukesh Kumar Chettri

1119–1124 Survey on the Diversity of Species Composition of Phytoplankton at Bung Binh Thien
—D. H. Truong, T. M. Duong and V. L. Loi

1125–1129 Effect of Dosage on Combination Ethylen Glycol and Dimethyl Sulfoxide as Cryoprotectant using
Vitrification on Viability of Mice (Mus musculus) Blastoscyst Post Warming
—Zakiah Saumi, Viski Fitri Hendrawan, Widjiati and Epy Muhammad Luqman

1130–1134 Domestic Waste Pollution of River Settlements, Banjarmasin City, Indonesia
—Sidharta Adyatma and Muhammad Muhaimin

1135–1138 Different Concentration Organic Carbon Waste Cassava in Mixotrophic Cultivation on Protein and
Beta Carotene Content of Dunaliella sp.
—Prive Widya Antika, Happy Nursyam and Arning Wilujeng Ekawati

1139–1143 Aquatic Plants at an Agricultural Station, Vietnam
—D. H. Truong, T. M. Duong and V. L. Loi

1144–1152 The Effects of Formalin (Formyl Tetrahydrofolate) on CDK1 Protein on the Oocyte Maturation
Process: Quantitative Structure Toxicity Relaionships (QSAR) In Silico Analysis
—Lutvia Krismayanti, Widjiati, Bambang Purwanto and Dwi Krihariyani

1153–1156 Freshwater Fish Survey by Land Use Type in Cantho City, Vietnam
—D. H. Truong, L. V. Ly, T. M. Duong and H. T. Phung

1157–1170 Structuring the Bruguiera gymnorrhiza Mangrove Area for Food Security in Paciran Village, Paciran
District and Labuhan Village, Brondong District, Lamongan Regency, East Java
—Rudianto and Dwi Setijawati

1171–1177 Effects of Temperature and Different Feed Uptake on Mercury (Hg) and Cadmium (Cd)
Accumulation in Nile Tilapia
—Sunardi, Kabul Fadilah, Alfa Pratista Rakhmatul Fittri, Tiara Berliani and Keukeu Kaniawati Rosada

1178–1181 Water Quality in Rice-shrimp Model
—Lien, B.T.B., Truyen, D.M., Dan, T.H., Loi, L.V. and Nga, L.K.

1182–1197 African Elephant (Loxodonta africana) Impact on Selected Tree Species and Assessment of
Piosphere Gradients in Venetia-limpopo Nature Reserve
—S.E. Nkosi, E. Adam, A.S. Barrett and L.R. Brown

1198–1206 First record of heavy metal concentrations in the natural habitat of silkworms, Riau Province,
Indonesia
—B. Budijono, Muhammad Hasbi and Yudho Harjoyudanto

1207–1215 Evaluation soil changes under agricultural management and irrigation in an arid region: the case of
Ghardaïa (Zelfana)
—Faredj Chikhi, Mohamed Benslama, Fouzi Benbrahim, Abderraouf Benslama, Sabrine Darem, Imane

Hamel and Jose Navarro-Pedreño

1216–1225 Sublethal Effects of Monocrotophos on Histological Architecture of Liver and Kidney of a
Freshwater Fish, Anabas testudineus
—B.T. Sulekha and T.V. Anna Mercy



II CONTENTS Eco. Env. & Cons. 28 (3) : 2022

1226–1231 Experimental evaluation of the stability of chitosan based biocomposites under various
environmental conditions
—Wondalem Misganaw Golie and M.A. Azaz Ahmed

1232–1245 A Modelling and Mitigation Strategy for the Impact of the Tsunami Disaster at Tamban Beach,
Malang Regency, using a Geographic Information System
—Rudianto, Maheno Sri Widodo, Guntur, Fahreza Okta Setyawan and Seftiawan Samsu Rijal

1246–1251 Effect of Exposure to E-Cigarette Vapor and Cigarette Smoke on Seminiferous Tubules Diameter
and Spermatozoa Quality of Mice (Mus musculus)
—Muhammad Alif Zulfikar, Eka Pramyrtha Hestianah, Herry Agoes Hermadi, Suzanita Utama,

Tatik Hernawati, Suryo Kuncorojakti and Epy Muhammad Luqman

1252–1261 Radial growth dynamics in Scots pine forests of the Yalutorovsky forest district of Tyumen region
—Epishkov A.A., Lipatkin V.A., Frolova V.A., Sidorenkov V. M., Stonozhenko L.V., Vorobyeva N.S.

and Rumyantsev D.E.

1262–1274 Rush fibers reinforced Adobe for green buildings
—Wassef Ounaies

1275–1280 Habitat Characteristics and Abundance of Goonch (Bagarius yarelli) in Perjaya Dam, Komering
River, South Sumatra, Indonesia
—Sofian, Syaeful Anwar, Naim Pramono, Alfi Sahrin and Diah Ayu Satyari Utami

1281–1287 A lizard diversity snapshot in the poorly studied Mila Region of north-eastern Algeria
—Madaci Brahim, Derradj Lotfi and Benmerzouk Bilel

1288–1292 An Introduction of Autoinducer Biosensor for Vibrio parahemolyticus, Pathogenic Bacteria in
White Shrimp (Litopenaeus vannamei) Intensive Culture
—Mohamad Fadjar, Sri Rahayu, Gumpita Windy Distiyanti and Jamilah Z. Janah

1293–1300 The application of a Combination of Coconut Water and a Growth Regulator as (Effective
Microorganisms) for Boosting Arabica Coffee Seedlings’ Growth
—Evy Latifah and Hanik Anggraeni Dewi

1301–1308 Effect of Biological Pollution on Human Health in North East Algeria ”Case of Seraidi-Annaba
Region”
—Imene Layachi and Mohamed Benslama

1309–1315 The Effect of Temperature on Goniastrea aspera Polyp Degradation and the Post-bleaching
Resistance
—Pujiono Wahyu Purnomo, Max Rudolf Muskananfola and Sigit Febrianto

1316–1323 The Waste Management Paradigm Shift from Linear Economy to Circular Economy in Campuses
and Urban Communities
—Z. Ariani, N. Septyanun, R. R. Harun, Syawaluddin, F. Khairunnisa, L. M. I. Hadini, D. Suryati

1324–1331 Biochar from waste verbena foumanat as an adsorbent to remove phenol from aqueous solution
—Houari Bella, Hayet Bendaikha and Yasmina Bendaikha

1332–1336 Impacts of Fertilizer and Pesticide consumptions on Natural resources of India
—Avinash Sharma, Chowlani Manpoong, Hemant Sharma, Himanshu Pandey, Gaytri Soni, Supriya

Sharma, Nirupa Kumari and Megha Raghavan

1337–1344 Effect of Air Velocity, Type and Size of Biomass on Performance of Downdraft Gasifier
—H. Manjunath, Vijayakumar Palled, M. Veerangouda, Devanand Maski and Ramachandra, C. T.

1345–1356 Assessment of the effect of COVID-19 Lockdown on Water Quality of Baldi River Sahastradhara
Sulphur Spring, Dehradun, Uttarakhand, India
—Shail Kulshrestha

1357–1366 The Relationship between water quality and Macrophyte biomass of Kongba River, Manipur, India
—Beeteswari Khangembam and Asha Gupta

1367–1375 Environmental Impact of Pesticide Usage in Cotton
—Almaszabeen Badekhan and K. Uma Devi

1376–1378 Oxygen Generation by DBH Trees - A Study inside RV College of Engineering (RVCE), Bengaluru,
India
—Vinod A.R., Prasanth Acharya and Poornima

1379–1383 Effect of bio-formulations on growth and yield of Pea (Pisum sativum L.)
—Michi Yarang, Chowlani Manpoong, Avinash Sharma, Megha Raghavan and V.S. Devadas



Eco. Env. & Cons. 28 (3) : 2022 CONTENTS III

1384–1389 Land Use and Land Cover Change Mapping: A Spatio Temporal and Correlational Analysis of
Ramganjmandi Tehsil, Kota, Rajasthan, India
—Arushi Rana

1390–1394 Effect of herbicides on weed infestation, productivity of groundnut and their residual effect on
sunflower
—Shivanand N. Honnali and D.G. Satihal

1395–1403 A Study on Water Quality and Macrophyte Diversity in Three Wetlands of Sambalpur District,
Odisha from Ecosystem Management Perspective
—Rajalaxmi Badra, Jijnasa Panda and Sunanda Sahoo

1404–1410 Effect of Different Levels of Sulphur and Nitrogen on Growth Yield and Quality of Sesame
(Sesamum indicum L.) under Bael (Aegle marmelos L.) based Agri-horti system
—Shailesh Kushawaha, Alok Kumar Singh, Abhinav Singh, Bipin Kumar Singh and Srishti Dipriya

Minz

1411–1419 The role of tillage practices, nitrogen management by inorganic and organic manure and fertilizers
and foliar applied of zinc on wheat (Triticum aestivum L.) crop performance and physico-chemical
properties of soil under rainfed conditions
—Manoj Kumar, Vikram Singh, Km. Nikam Kumari, Sagar Kumar, Thomas Abraham, Lipi Rina and

J. J. Patel

1420–1426 Study of Vitamin D2 accumulation potential of two edible mushrooms from North-East India
—Marium Begum, Subhankar Ghosh and Siddhartha Proteem Saikia

1427–1430 Studies on Phytoplankton diversity of Barehalla tank, Shivamogga, Karnataka, India
—H.A. Sayeswara and H.M. Ashashree

1431–1445 A review on Immunostimulatory and antioxidant potential of herbs, Curcuma longa L., Camellia
sinensis L. Zingiber officinale and Allium sativum Linn. in fish health: a sustainable approach for a
healthy aquaculture
—Moirangthem Kameshwor Singh, Dhitri Borah, Manash Pratim Dutta, Simi Gogoi, Chandopal

Saikia, Susmita Sonowal and Saimoun Ken Manhai

1446–1451 Fixed Bed Modelling Column Adsorption Studies by Activated Carbon for Removal of Fluoride
—Keerthi B. Gurani and S.R. Mise

1452–1456 Prediction of Smartphone Users in India using Trend Analysis Looking for Better Planning of E-
waste
—Shiv Kumar Singh Pundhir and Sandeep Kumar

1457–1467 Toxicity of phosphamidon on the gills of a freshwater fish, Anabas testudineus
—B.T. Sulekha and T.V. Anna Mercy

1468–1472 Influence of bio-fertilizers and growth regulators for enhancing yield and yield attributes of Indian
mustard (Brassica juncea L.) grown under rainfed condition
—Lipi Rina, Joy Dawson, Manoj Kumar, Gautam Ghosh, Liyir Rina and Bhura Singh

1473–1477 Biocompatible Herbal Polymeric Nano-formulation of [6]-Gingerol: Development, Optimisation,
and Characterization
—Virendra Singh, Himanshu Pandey, Vatsala Misra and Devendra Singh

1478–1484 Development and Quality Assessment of Probiotic Ice-cream using Stevia as Sweetener
—G. Nikhitha, P. Abhiram, Md. Haneef Azad and B. Amala

1485–1488 Some of the Immediate Damages and Preliminary Observations on the 22 June, 2020 Champhai
Earthquake, India
—Malsawmtluanga, P.C. Zoramthara, F. Zodinthara and J.L. Pachuau

1489–1493 Various Causes of Urban Heat Islands, effects and their Mitigation Measures for Urban Ecology – A
Review
—Aneesa S. and Reshma J.K.

1494–1497 Stage Specific food consumption and utilization by the Mexican beetle, Zygogramma bicolorata
Pallister (Coleoptera: Chysomelidae) on Parthenium hysterophorus Linnaeus
—Amrit Mohapatra, Satya Narayan Satapathy, Dibyajyoti Swain, Soumya Sree Panda, Shrivasini

Parida, Priyanka Priyadarshini and Subhashree Subhasmita Paikaray

1498–1506 Efficacy appraisal of Cobalt oxide electrode module as a patron of sustainable energy harvesting
super capacitor
—Shubhangi Gavande, Shivani Gavande and B. R. Karche



IV CONTENTS Eco. Env. & Cons. 28 (3) : 2022

1507–1515 Effect of potassium nitrate on germination physiology of magnesium nitrate primed and non-
primed rice seeds var. Swarna
—S. Mondal and B. Bose

1516–1525 Evaluation of Heavy Metals in Vegetables and their Associated Health Risk through the
consumption of Vegetables in the National Capital Region, India
—Jyoti Rani, Tripti Agarwal and Sudesh Chaudhary

1526–1535 Tree Diversity and Timber Resources Richness of Reserve Forests under Pasighat Forest Division,
Arunachal Pradesh, India
—K. Ch. Momin, N. Lyngdoh, K. Upadhyaya and B. D. Mongjam

1536–1538 Comparative Study of DO, BOD and COD of Indrayani River Water, Pune (Maharashtra)
—S.D. Jadhav and M.S. Jadhav

1539–1543 Key Information Sources and their Utility for Upliftment of Members of Tribal Farmer Producer
Groups
—Katiki Srikar and M. Asokhan

1544–1560 Kinetic Indices of Enzyme Activity used as Sensitive Biomarkers to Monitor Mine Spoil Genesis in
Chronosequence Coal Mine Overburden Spoil
—Payal Agrawal, Jitesh Kumar Maharana and Amiya Kumar Patel

1561–1565 Effect of Rice Establishment Methods and Nutrient Management Practices on Growth, Yield and
Economics of Rice (Oryza sativa L.)
—Jaya Bharti, Ashok Kumar Singh, C. S. Singh, Arvind Kumar Singh and Ranveer Kumar

1566–1570 Influence of renowned traditional liquid organic manure in conjunction with bacterial consortia on
growth and yield of foxtail millet
—Veerendra Manduri, Padmaja Bhimireddy, Malla Reddy Maduri and Triveni Sodimalla

1571–1575 Investigation on Mechanized Harvesting Requirements of Pokkali Paddy for Optimizing Harvester
Design
—Rathinavel S., Sindhu Bhaskar, Manoj Mathew and Jayan P.R.

1576–1583 Water Quality Assessment of River Kuwano, Basti (U.P.), using WQI and Pollution Indices
—Gopal Ji Kushwaha, Shivendra Mohan Pandey and Pradip Kumar

1584–1594 Eco-biological interaction of Polyphenols among Acanthus ilicifolius, detritus, and Uca lactea
annulipes in estuarine-ecosystem
—Munmun Ghosh, Santi M. Mandal and Susanta K. Chakraborty

1595–1610 Municipal Solid Waste Model Development through Binary Coding
—Das Lalit, Das Adyasha and Mishra Sitikantha

1611–1618 Biobriquette: A Mixture of Palm Kernel Shell and Coconut Shell, An Indonesian Study Case
—Efri Mardawati, Aldita Khoirul R amadhan, Agus Kusnayat, Irfan Ardiansah and Hana Nur Fitriana

1619–1623 Impact of differential substitution of nutrients through organics on yield, nutrient uptake and
economics of Basmati rice in irrigated Shivalik foothills of J&K, India
—Monika Banotra, B.C. Sharma, Rakesh Kumar and Rohit Sharma

1624–1627 Spatial Pattern Analysis on Landslide Incidents in Kuala Lumpur, Malaysia
—Nuriah Abd Majid, Syaidatul Azwani Zulkafli, Sharifah Zarina Syed Zakaria, Muhammad Rizal

Razman and Minhaz Farid Ahmed

1628–1635 Endocrine Disruption and Physiological Alteration In Fish Exposed to Hexavalent Chromium
—Rashmita Behera, Bidut Prava Mohanty, Malaya Ranjan Mahananda and Samikshya Mishra

1636–1643 The Ganga River Water Pollution Status in India Characterize with River Gomti
—Deepika Singh, A.K. Shukla, Shraddha Yadav, Govind Pandey and V. Dutta

1644–1646 Diversity and seasonality of rotifers in a lower Shiwalik lake, India
—Rajesh Kumar, Romana Akthar and Supreet Kour

1647–1659 Fish Gills as a Tool for the Assessment of Sublethal Effects of Monocrotophos on a Freshwater
Fish, Etroplus maculatus
—B.T. Sulekha and T.V. Anna Mercy

1660–1669 Hazard Study of Earthquake and Liquefaction in Correctional Institution Palu, Central Sulawesi
—Dina Ruslanjari, Rahmat Hidayat Made, Muhammad Ulin Nuha and Inayah Bastin Al Hakim

1670–1672 Impact of Aloe vera gel, Ashwagandha, Brahmi, and Cassia tora plant extract on lifespan and
fecundity in the model organism Drosophila melanogaster
—Usha Rani, Manvender Singh and Krishan Kuamr Selwal



Corresponding author’s email: epy-m-l@fkh.unair.ac.id (ORCID Number: 0000-0001-7110-0939)

Eco. Env. & Cons. 28 (3) : 2022; pp. (1125-1129)
Copyright@ EM International
ISSN 0971–765X

Effect of Dosage on Combination Ethylen Glycol and
Dimethyl Sulfoxide as Cryoprotectant using
Vitrification on Viability of Mice (Mus musculus)
Blastoscyst Post Warming

Zakiah Saumi1, Viski Fitri Hendrawan2, Widjiati1, Epy Muhammad Luqman1*

1Departement of Veterinary Science Faculty of Veterinary Medicine Universitas Airlangga Kampus
C Unair Jalan Mulyorejo, Surabaya 60115 Indonesia
2Department of Animal Reproduction Faculty of Veterinary Medicine, Universitas Brawijaya,
Malang 65151, Indonesia

(Received 2 September, 2021; Accepted 30 October, 2021)

ABSTRACT

Cryopreservation is a method of reproductive technology that is useful for embryo and preservation creatures
that are almost extinct. Cryoprotectants are often used for vitrification are PROH, DMSO and EG because
they have good and efficient results. The study objective was to know does the viability of mice blastocyst
increase with the combination of intracellular cryoprotectant ethylene glycol (EG) and dimethyl sulfoxide
(DMSO) in vitrification. This study used mice oocytes then carried out in vitro fertilization and cultured
until reaching the blastocyst stage. The mice were superovulated using 5 IU PMSG and 5 IU hCG after 48
hours, then monomatting using infertile males. Egg cells are taken by tearing the fertilization bag and
washing using MEM. Embryo is cultured so that it reaches the blastocyst phase and is then divided into 4
groups: vitrified using 30% EG, 30% DMSO, 20% combination EG + 10% DMSO and 10% P4 combination
EG and 20% DMSO. The four groups were inserted into the hemi straw which has been modified with 0.25
berurn and then put back into the hemi straw with a size of 0.5. Hemi Straw which already contained
embryos was inserted into a liquid N2 container with a temperature of -196. Warming was done after the
embryo was vitrified for a week. After being removed from the container, heating is done at room
temperature. The embryo hemi straw was inserted into the sucrose level alternately, i.e. 0.25 M, 0.5 M and
1M respectively for 2 minutes. Warming process to remove cryoprotectants that are in the embryo.
Examination of the viability of blastocyst was done using an inverted microscope. The results of this study
that there were significant differences between groups using combination cryoprotectant EG 20% and DMSO
10% (p<0.05) with 84% viability. The combination of EG and DMSO could increase the viability of mice
blastocyst. The ethylene glycol 20% and dimethyl sulfoxide 10% was the best concentration combination
based on this research.

Keywords : Food production, Vitrification, Ethylene glycol, Dimethyl sulfoxide, Blastocyst.

Introduction

Mice are one of the experimental animals that are

widely used for experiments because the gene struc-
ture is similar to humans and is easy to obtain.
Cryopreservation is a method of reproductive tech-

DOI No.: http://doi.org/10.53550/EEC.2022.v28i03.007
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nology that is useful for embryo and preservation
creatures that are almost extinct (Marcao, 2010).
Cryopreservation has good results in various stud-
ies and one of the most widely used is vitrification.
Vitrification is a fast freezing embryo at -196OC
without forming ice crystals (FAO, 2012). The ad-
vantage of vitrification is that it does not form ice
crystals which can be deadly to cells (Gao and
Critser, 2000). In vitrification method of cell or tissue
incubated usingcryoprotectantthat has high concen-
tration (Fay and Wowk, 2015). There are many stud-
ies using cryoprotectant combinations, but still
showing low results, decreased embryo viability of-
ten occurs due to the warming process, the tempera-
ture changes that cause damage to cells
(Pamungkas, 2010) but also because cryoprotectants
cannot reduce the osmotic shock during vitrification
(Pamungkas, 2010).

Cryoprotectants are often used for vitrification
are PROH, DMSO and EG because they have good
and efficient results (nateghi, 2017 HP). Dimethyl
Sulfoxide has a molecular weight 78.13 g/mol, EG
has 70 g/mol and PROH has 76.06 g/mol.
Cryoprotectant size and density have different ef-
fects on various species (19 categories).
Cryoprotectants are toxic, therefore their use must
be done properly, according to Kartberg, many
studies using a combination of EG and DMSO
showing good results. Research publication show
that vitrification with different cryoprotectant solu-
tions is possible for human and mammal embryo,
such as DMSO combination with ethylene glycol
(EG), or EG alone (Rama et al., 2005; Takahashi et al,
2005). The combination of DMSO and EG has been
used successfully by Desai et al. (2007). The
ultrarapid freezing and vitrification most commonly
employed for mouse cryopreservation. The
ultrarapid method provides dehydration similar to
the obtained with the conventional curve, even
without cooling, allowing embryos to be plunged
directly into membrane plasma, In previous studies
(Mezzalira, 1991) freezing of mice morulae showing
good developmental rates (83.6 to 92.9% of blasto-

cysts) were obtained with the ultra-rapid, using 30%
glycerol. Another reserch showing good result using
morulae stage with viability 80% (Cseh et al., 1997).
This research is to know the viability of mice
blastosis were vitrified using a combination of
cryoprotectant EG and DMSO.

Materials and Methods

This study use mouse oocytes then carried out in
vitro fertilization and cultured until reach the blas-
tocyst stage. Female mice were superovulated using
5 IU PMSG and 5 IU hCG after 48 hours, then
monomatting using infertile males. The next day a
vaginal plug is checked to ensure marriage. Female
mice were then sacrificed with cervical os disloca-
tion. Egg cells are taken by tearing the fertilization
bag and washed using MEM. Embryo is cultured
using MEM under mineral oil and stored in a 5%
CO2 incubator. Embryo is cultured so that it reaches
the blastocyst phase and is then divided into 4
groups. The first group was vitrified using 30% EG,
30% DMSO, 20% combination EG + 10% DMSO and
10% combination EG and 20% DMSO. The four
groups were inserted into the hemi straw which has
been modified with 0.25 berurn and then put back
into the hemi straw with a size of 0.5. Hemi Straw
which already contained embryos was inserted into
liquid N2 container with a temperature of -196.

Warming is done after the embryo is vitrified for
a week. After being removed from the container,
heating is done at room temperature. The embryo
hemi straw was inserted into the sucrose level alter-
nately, i.e. 0.25 M, 0.5 M and 1M respectively for 2
minutes. Warming process to remove
cryoprotectants that are in the embryo. Blastosis that
has gone through a warming process is observed
under an inverted microscope.

Results and Discussion

The results obtained after observing blastosis under
an inverted microscope all groups survived with

Table 1. The mean and standard deviation of the amount of blastocyst between treatment groups.

Treatment Percentage of Viability

Vitrified using 30% EG 60.00ab ± 13.693
Vitrified using 30% DMSO 67.00ab ± 9.747
Vitrified 20% combination EG + 10% DMSO and 10% 84.00 a ± 4.00
Vitrified combination EG and 20% DMSO 42.00 b ± 2.00
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different viability. In groups with the highest viabil-
ity, group of Vitrified 20% combination EG + 10%
DMSO and 10% (84%) and significantly different
from group of Vitrified using 30% EG (60%) p <0.05.
the lowest result was in group of Vitrified combina-
tion EG and 20% DMSO with only 42% viability and
significantly different from group of  Vitrified using
30% DMSO (67%) p <0.05. from the results obtained
group of Vitrified 20% combination EG + 10%
DMSO and 10% has the best results and group of
Vitrified combination EG and 20% DMSO has the
worst results.

Vitrification has different successes in each study,
in the process of successful vitrification by optimiz-
ing each stage of the vitrificai process, namely at the
stage of oocyte collection, sperm retrieval, in vitro
fertilization, clotting and warming processes. Vitri-
fication uses cryoprotectant as a supporting material
that has high toxicity, so the use and time of
cryoprotectant exposure are important. Blastocyte
viability can be determined by microscopic morpho-
logical examination that is not found in the pelucidic
degeneration zone, the blastosol is large and the
shape of the blastocyst is compact. In accordance
with the study of Lieberman who used 20% EG and
20% DMSO and produced a viability of 84.5%.

Lieberman’s results are not much different from the
group of Vitrified 20% combination EG + 10%
DMSO and 10%. Recent publication shows most
successful vitrification method with combination
cryoprotectant using EG and DMSO each 15% con-
centration (Matsui et al., 1995; Selman et al., 2006;
Desai et al., 2007).

Ethylene glycol is a cryoprotectant which has a
low molecular weight and high penetration power,
as well as a low level of toxicity (nateghi). Dimethyl
sulfoxide has a molecular weight that is not much
different from Eg, besides that DMSO is relatively
polar and has a compact and stable structure so that
to enter the cell does not cause significant damage
(Kartberg, 2008). The cryoprotectant combination of
EG and DMSO eliminates the deficiencies of each
cryoprotectant, according to Kartberg (2008) who
said the use of cryoprotectant combinants EG and
DMSO causes low toxicity, because EG reduces tox-
icity from DMSO as well as DMSO makes penetra-
tion of this combination more stable due to more
DMSO structures compact compared to EG.

According to Mukaida et al., (2003) the process of
vitrification and warming occurs prior to adjusting
the culture medium, the effect of cryoprotectant
toxin, the occurrence of physical damage due to

Fig. 1. Blastocyst cells. 1: blastocyst cells before vitrification (magnification 100x); 2: blastocyst cells after vitrification
(100x magnification) there are dead blastocysts (signs); 3: blastocyst cells after vitrification (400x magnification),
clearly visible pelucidic zones (black arrows), large blastosols (red arrows); 4: blastocyst cells die (400x magni-
fication), the pelucid zone looks degenerated (black arrow) and irregular shape 2: blastocysts expand
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crystalline ice formation during clotting, osmotic
stress during cryoprotectant release of cells during
warming, and lack of embryo quality good. There-
fore cell death in vitrification or warming process is
determined by many influencing factors. In the
group of  vitrified combination EG and 20% DMSO,
the results of blastocyst cell viability after waming
were 33%, this was very significant (P <0.05) with
group of Vitrified 20% combination EG + 10%
DMSO and 10%. The P4 group was a combination of
10% cryoprotectant EG and 20% DMSO. The combi-
nation of group of Vitrified combination EG and
20% DMSO showed a decrease in post-warming
blastocyte cell viability, this happened because the
DMSO concentration was 20% so that
cryoprotectant had a high toxicity effect, 10% EG
had a less stable structure when penetrating, so in
the group of EG 10 combination % and 20% DMSO
can reduce post-warming viability.

The results obtained in this study with 30% EG
cryoprotectants had good results, 60% of these re-
sults were very significantly different (P <0.05) with
group of vitrified using 30% DMSO with 66% viabil-
ity. Cryoprotectant use in the (Vitrified using 30%
EG) and (Vitrified using 30% DMSO) groups gave
viability presentations above 50%, this proves that
the use of a single cryoprotectant is able to provide
good results, blastocyst cell death can be caused due
to the nature of each cryoprotectant.

Conclusion

The conclusion of this research is combination
cryoprotectant DMSO and EG can increase the vi-
ability of mice blastocyst. Because the bad character-
istic each cryoprotectant, the other concentration of
combination EG and DMSO decrease the viability of
mice blastocyst and the most suitable and show
good result is combination cryoprotectant EG 20% +
DMSO 10%.
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