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LIG 163 Alakananda colony, #32, Shiva shakti, 4th Cross,

> Vizianagaram, Andhra Pradesh KBL Elite layout, J.P.Nagar 8th
" Email: ‘ W. Phase, Bangalore-560108,
praveen.chintu32@gmail.com Buia = Karnataka state, India.
@A Home Page Email: rkreddy_h@yahoo.co.in
(http://www.ipc.gov.in/) A Home Page
(https://www.apotex.com/in/contact-
us)

DR. PRAVIN KUMAR SHARMA
0

Acropolis Institute of
Pharmaceutical Education and

DR. FORAT YASIR ALJABERI ()
| Chemical Engineering
Department, College of
Engineering, Al-Muthanna

Research, Indore University, Samawa, Iraq

Email: Email: furatyasir@mu.edu.iq
praveensharma910@gmail.com # Home Page

@ Home Page (https://www.rjptonline.org/EditorialBoard.aspx)

(https://aiper.ac.in/)

DR. L. NANDHAKUMAR ()
Kastooribha gandhi Pharmacy

PROF. DR. RAJIV DUTTA ()
SHOBHIT UNIVERSITY,

college Namakkal, Rasipuram GANGOH

Email: Email: director.sbt@gmail.com
drndkumar12@gmail.com A Home Page

A Home Page (rdutta.50megs.com)

(https://kgpc.edu.in/kgpc/index.php)

=) AHMED ALI MHAWESH ()

Baghdad/Iraq Al-Ghadeer
Quarter Parul Institute of Pharmacy and

Email: Research, Parul University,
alshammariahmed.a.m@gmail.com Vadodara, Gujarat, India

DR JAGDISH KAKADIYA ()

Department of Pharmacology,
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A Home Page
(https://cv.nahrainuniv.edu.ig/ar/view/464)

MAJIDA HAMEED KHAZAAL ()

Kufa University

Email:

majdahamed69@yahoo.com

A Home Page
(http://staff.uokufa.edu.ig/profile.html?
majidah.alkhazaali)

DR. P. DIVARAKANADHA =
REDDY ()

Annamacharya College of <
Pharmacy, Rajampet-516126, :
Andhra Pradesh, India

Email:

dwarakanadhareddyperam@gmail.com

A Home Page
(https://scholar.google.co.in/citations?
user=0ygwmkUAAAA J&hl=en)

Email:

jagdishkakadiya@gmail.com

@ Home Page
(https://paruluniversity.ac.in/faculty/faculty-
of-pharmacy/faculty-members)

DR. SHOBHIT KUMAR ()

. Dr. Shobhit Kumar, Associate

Professor, Department of
Pharmaceutical Technology,
Meerut Institute of Engineering
and Technology (MIET), NH-58,
Delhi-Roorkee Highway,
Meerut-250005, Uttar Pradesh,
India. Tel: +91 9675598375 E-
mail: shobhitkmr87@gmail.com
shobhit.kumar@miet.ac.in
Email:
shobhit.kumar@miet.ac.in

@ Home Page
(https://www.miet.ac.in/pharmacy)

PROF. MATOLE VINOD

KALIDAS ()

Shivai Charitable trust's College

of Pharmacy, Koregaonwadi Tal.
Omerga Dist. Dharashiv
Maharashtra India

Email: matole7414@gmail.com

@ Home Page
(https://prsu.ac.in/site/facultydetails?
id=484)
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SANKARGANESH ()

3/478, Ajith nagar,
Sathankuppam, Kelambakkam-
603103, Chennai, TN

Email: bilisankar@gmail.com
A Home Page
(https://hindustanuniv.ac.in/)

MANISH KUMAR ()

SD College, Barnala-148101,
Punjab, India.

Email:
manish@sdcollegeinstitutions.org
A Home Page

ALAA HUSSEIN AL-DARRAJI ()

Irag-Misan

Email:

alaa.hussein@uomisan.edu.iq

@ Home Page
(https://www.researchgate.net/profile/Alaa-
Al-

Darraji/stats/report/weekly/2022-

06-12)

DR. DINANATH TUKARAM
GAIKWAD ()

223, Shamrao Kumbhar Nagar,
Nanapatil Nagar, Kolhapur,
Maharashtra, India

Email: gdinanath@gmail.com

(http://sdcollegeinstitutions.org/S.D.%20College/index.phfl Home Page

DR.AHMED HAMZA AL-

SHAMMARI ()

Irag-Baghdad

Email:
Ahmed.h.mezaal@alkutcollege.edu.iq
A Home Page
(https://alkutcollege.edu.ig/ahmed-
hamza/)

MAJID MOHAMMED
MAHMOOD ()

(http://copkolhapur.bharatividyapeeth.edu/)

KRISHNA PRASAD
NARAPEREDDY ()

1447 W Minerloop road, South
Jordon, UT - 84095

Email: krishna021@gmail.com
A Home Page
(https://www.reckitt.com/)

DR. SATHISH KUMAR
KONIDALA ()
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majidm.mahmood93@uomustansiriyah.edu.ir
Email:
majidmahmood93@yahoo.com

A Home Page
(https://uomustansiriyah.edu.ig/e-
learn/profile.php?id=687)

O

MOHAMED JABER ()
University Road Aljurf P.O.Box
346

Email:
mohamed.jaber@ajman.ac.ae
A Home Page
(www.ajman.ac.ae)

DR. SWAMYNATHAN G ()

Department of Biotechnology,

College of Science and % »
Humanities, SRM Institute of T
Science and Technology, India.

Email:

swamynathanganesan.in@gmail.com

A Home Page
(https://www.srmist.edu.in/department/department-
of-biotechnology-science-and-

humanities/)

BACHIR BEN SEGHIR ()

Associate Professor,
Department of Pharmaceutical
Sciences, Vignan's Foundation
for Science Technology and
Research (Deemed to be
University), Vadlamudi, Guntur,
AP, India-522213.

Email:
ksk_pharma@vignan.ac.in

@ Home Page
(https://vignan.ac.in/pharmafaculty.php)

SANKARGANESH ()

3/478, Sathankuppam,

Kelambakkam-603103, TN

Email: bilisankar@gmail.com

@ Home Page
(https://hindustanuniv.ac.in/assets/pdf/faculty/Food-
Technology-faculty.pdf)

DR ANIL KUMAR TALLAM ()

1350 Woodbourne Road, Apt-
E74, Levittown, Pennsylvania,
USA, Zip Code 19057

Email:
anilkumartallam1@gmail.com
@ Home Page
(https://kvktech.com/)
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Department of Process

Engineering, Faculty of

Technology, University of El

Oued, BP 789, EI-Oued 39000,
Algeria

Email: bbachir39@gmail.com

A Home Page
(https://profbachir.portfolial.com/#/)

MAKSOOD ALI ()

9 B, Near RK Public School,
Aurangabad, District -
Bulandshahr

Email:
drmali_pharmacy13@yahoo.com
A Home Page
(https://www.orleancollege.co.in/)

AYAN KUMAR KAR ()

Rabindra Bhavan,
D.C.Sankarara, Nimtala, Tamluk
-721636, East Medinipur, W.B.,
India

Email: ayancipt@gmail.com

SUBRAMANIYAN
VETRISELVAN ()

Assoc. Prof. Dr. Vetriselvan
Subramaniyan, Ph.D. Deputy
Dean M.Sc. and Ph.D. (by
Research) Coordinator Faculty
of Medicine, Bioscience and
Nursing MAHSA University EC
Member-Overseas, Indian
Pharmacological Society (IPS)
Email: vetricology@gmail.com
A Home Page
(https://mahsa.edu.my/)

DR. V. V. SATHIBABU
UDDANDRAO ()

Dr. V. V. Sathibabu Uddandrao,
Assistant Professor,
Department of Biochemistry,
K.S. Rangasamy College of Arts
and Science (Autonomous),
Tiruchengode-637215,
Tamilnadu, India

Email: sathibabu.u@gmail.com
@ Home Page
(https://www.ksrcas.edu/)

DR. MOUMITA HAZRA ()
Associate Professor,
Department of Pharmacology,
Shri Balaji Institute of Medical
Science, Raipur, Chhattisgarh,
India
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A Home Page
(www.urschard.com)

SHIVAM TAYAL ()

Jhansi Road, Gwalior

Email:
shivamtayal.sop@itmuniversity.ac.in
A Home Page
(https://itmuniversity.ac.in/)

OJAS PRAKASHBHAI DOSHI ()

Somerville, New Jersy, USA
Email: doshiojas96@gmail.com
A Home Page
(https://cosettepharma.com/)

DR. RAJA CHAKRAVERTY ()
5/1 Suri lane Kolkata 700014.
Email:
rchakraborty20@yahoo.com
A Home Page
(https://ipgmer.gov.in/)
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Email:

drmoumitahazra.198017thjune@gmail.com

@ Home Page

(drmoumitahazra170680.blogspot.com)

FATMA BASSYOUNI ()

National Research Centre,
Cairo, Egypt

Email: fatma.nrc.eg@gmail.com
@ Home Page
(https://www.nrc.sci.eg)

DR. TANAJI NANDGUDE ()

Sant Tukaram Nagar, Pimpri,
Pune, Maharashtra-411018
Email:
tanaji.nandgude@dypvp.edu.in
@ Home Page
(https://pharmacy.dypvp.edu.in/)

DR. TEJ BAHADUR CHANDRA
0

School of Computer Science
Engineering and Technology,
Bennett University, TechZone 2,
Greater Noida - 201310, Utter
Pradesh, India.

Email:
tejbahadur1990@gmail.com

@ Home Page

(https://www.bennett.edu.in/faculties/tej-

bahadur-chandra/)
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MAHMOUD BAHMANI ()
Biotechnology and Meicinal
Plants Research Center, llam
University of Medical Sciences,

DR AMBER VYAS ()

University Institute of
Pharmacy, Pt. Ravishankar
Shukla University, Raipur (C.G.)

>

llam, Iran 492010

Email: Email: ambervyas@gmail.com
mahmood.bahmani@gmail.com A Home Page

A Home Page (https://prsu.ac.in/site/facultydetails?
(https://pbp.medilam.ac.ir/persons.php? id=486)

ppup=1&slc_lang=en&sid=1&prsn_id=118)

DR. A.PURUSHOTHAMAN ()

PERI College of Arts and
Science (Affiliated to University
of Madras) PERI Knowledge

Park, Mannivakkam Chennai- @ Home Page
48, Tamil Nadu, India (https://www.ub.bw/connect/staff/11569)

DR ELIZABETH MARY
MATHEW ()

Plot 23211, Phase 4, Gaborone
Email: mathewe@ub.ac.bw

Email: principalarts@peri.ac.in
@A Home Page
(http://peri.education/pca/index.php)

DR. RAKHI MISHRA () - DR J ADLIN JINO NESALIN ()
Noida Institute of Engineering A:; } T John College of Pharmacy,

and Technology Pharmacy v Gottigere, Bangalore.

Institute, Knowledge Park 2,, I Email: adlinjino@gmail.com

Plot 19, Greater Noida 201306 @A Home Page

Email: (https://www.tjohncollege.com/)
rakhimishra.pharmacy@niet.co.in

A Home Page

(https://nietpharmacy.co.in/)
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PRABHU MANICKAM
NATARAJAN ()

Ajman University, UAE

Email: p.natarajan@ajman.ac.ae
A Home Page

DR. D. NAGASAMY
VENKATESH ()

Department of Pharmaceutics,
JSS College of Pharmacy, Ooty-
643001. The Nilgiris. Tamil

(https://www.ajman.ac.ae/en/dentistry/directory/staff/prabladu

manickam-natarajan)

DR. D. NAGASAMY

VENKATESH ()

JSS College of Pharmacy, Ooty-
643001. Tamil Nadu

Email:
nagasamyvenkatesh@rediffmail.com
A Home Page
(https://www.jssuni.edu.in/jssaher/college-
of-pharmacy-

ooty/deptartment-
pharmaceutics-faculty-

profile.html)

MD SARFARAZ ALAM ()

3. HIMT College of Pharmacy,
Plot. No: 8, Knowledge Park I,
Greater Noida, U.P - 201 310.

Email:

nagasamyvenkatesh@jssuni.edu.in

@ Home Page
(https://www.jssuni.edu.in/jssaher/college-
of-pharmacy-

ooty/deptartment-

pharmaceutics-faculty-

profile.html)

DR. AR MAHESH ()

Dr. AR Mahesh, Assistant
Professor, Faculty of Pharmacy,
MS Ramaiah University of
Applied Sciences, M.S.R Nagar,
M.S.R.IT Post, Bengaluru-
560054

Email:
mahesh.py.ph@msruas.ac.in

@ Home Page
(https://www.msruas.ac.in/people/dr-
ar-mahesh)

DR. RAMANAIAH MALLA ()

Associate Professor of
Chemistry, Department of Basic
sciences and Humanities,
Aditya Institute of Technology
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[N

Email:
sarfarazpharma1981@gmail.com
A Home Page
(https://hcp.ac.in/)

DR DHRUBO JYOTI SEN ()

School of Pharmacy, Techno

India University, Salt Lake,

Sector-V, EM—4, Kolkata—

700091, West Bengal, India.

Email:
dhrubojyoti.s@technoindiaeducation.com
A Home Page
(https://www.technoindiauniversity.ac.in/)

DR. KAZI ASRAF ALI ()

Department of Pharmaceutical
Technology, Maulana Abul
Kalam Azad University of
Technology, NH-12, Simhat,
Haringhata, Nadia, West
Bengal-741249, India

Email: kaziasraf.ali@gmail.com
A Home Page
(https://makautwb.ac.in/)

and Management, Tekkali-

532201, Srikakulam, Andhra

Pradesh, India E-Mail:
ramanaiahmalla4@gmail.com

Mobile NO: +91-9704571003

Email:

ramanaiahmalla4@gmail.com

@ Home Page
(https://vidwan.inflibnet.ac.in/profile/236754,
https://www.scopus.com/authid/detail.uri?
authorld=56632403500)

PRIYADHARSHINI ARJUNAN ()
Department of Oral medicine
and radiology, Faculty of
Dentistry, AIMST University
Email: apriya.omdr@gmail.com
@ Home Page
(https://aimst.edu.my/)

DR PRASHANT L. PINGALE ()

GES's Sir Dr. M. S. Gosavi
College of Pharmaceutical
Education and Research, Nashik
Email:
prashantlpingale@gmail.com

A Home Page
(https://msgpharma.org/)
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VEDULA GIRIJA SASTRY ()
Professor, A.U. College of
Pharmaceutical Sciences. 101,
Narasimha gardens, Plot #18, D.

PRASHANT PANDEY ()

2-065, Katz Group Centre,
University of Alberta 11361 -
87 Ave NW Edmonton, AB, T6G

No: 8-4-40/2, Prasanthi Nagar 2E1, Canada

Pedawaltair, Visakhapatnam- Email: ppandey4@ualberta.ca

530017. @ Home Page

Email: (https://www.ualberta.ca/pharmacy/index.html)
vgirijasastry@yahoo.co.in

A Home Page

(https://vidwan.inflibnet.ac.in/profile/232955)

SMRITI SHARMA () AYMAN M. AL-QAANEH ()

Amity Institute of Pharmacy, Jordan
Amity University, Noida Email: algunneh@yahoo.com
Email: ssharma39@amity.edu @A Home Page
A Home Page (https://www.bau.edu.jo/bauar/Colleges/Nursing/Home.aspx)
(https://amity.edu/faculty-list-
new.aspx?
fname=ALL&Instituteld=106)

Q MUAAZ ALAJLANI () DR. R.P. PRAVEEN POLE ()

' altal, Damascus 011 Syria Assistant Professor

" Email: Department of Zoology

muaaz.alajlani.foph@aspu.edu.sy Nesamony Memorial Christian
A Home Page College Marthandam-629165,
(https://www.aspu.edu.sy/site/english/index.php? India.

node=5858&cat=90416&wid=2142&First=0&Last=160&EmaientPage=0&day=&month=&lang=2&nt=&Type=&Part=&NType=&NArchive=&src=search&Keywords=Sit
praveenpole83@gmail.com
@ Home Page
(https://www.nmcc.ac.in/Default.aspx)
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DR. A.DOSS ()

| Palayamkottai main road
Thoothukudi, TamilNadu, India
Email: androdoss@gmail.com
A Home Page (V. O.
Chidambaram College)

DR N RAGHAVENDRA NAVEEN

0

Sri Adichunchanagiri College of
Pharmacy, Adichunchanagiri
University, Mandya, Karnataka
Email: nrn@accp.co.in

A Home Page
(https://scholar.google.com/citations?
user=T_CIO-
IAAAAJ&hI=en&authuser=1)

DR. GUNJEGAONKAR
SHIVSHAKAR M. ()

ASPM's K. T. Patil College of
Pharmacy Osmanabad:413501
Maharashtra, India.

Email: gunjeshiv@gmail.com

A Home Page
(https://www.ktpatilpharmacy.org/)

SAROJA KUMAR PATRO ()

Associate Professor & Head,
Department of Pharmaceutical
Analysis Institute of Pharmacy
& Technology, Salipur, Cuttack,
Odisha

Email: skpatro69@gmail.com
A Home Page
(https://www.iptsalipur.org)

KOUSHIK YETUKURI ()

H.No: 3-52/A, Chinakakani
Post, Mangalagiri (MD), Guntur
(DT), 522503, Andhra Pradesh.
India.

Email:
yetukurikoushik@gmail.com

A Home Page
(https://orcid.org/my-orcid?
orcid=0000-0003-2530-584X)

DR KUNTAL DAS ()

Department of Pharmacognosy
and Phytochemistry Mallige
College of Pharmacy #71,
Silvepura, Chikkabanavara Post,
Bangalore-90. INDIA.

Email: drkuntal@mcp.ac.in

A Home Page
(https://www.mallige.ac.in/)
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DR. M.R . JAYAPAL ()
SENIOR SCIENTIST
DEPARTMENT OF
CHEMISTRY AND MATERIAL
SCIENCE ENGINEERING
YITS,CHINA

Email:
mrjayapal007@gmail.com

A Home Page

(https://www.iomcworld.org/editor/mrjayapal-

16406)

DR. ASHOK A. HAJARE ()

Dr. Ashok A. Hajare Principal &
Professor Bharati Vidyapeeth
College of Pharmacy Palus, Dist.
Sangli (M.S.), India 416310

Email:
ashok.hajare@bharatividyapeeth.edu
A Home Page ()

BEHZAD FOROUTAN ()
Department of Pharmacology
School of Medicine Shahroud
University of Medical Sciences
Shahroud, IRAN

Email:
behzad_foroutan@hotmail.com
A Home Page ()

DR. DEBARSHI KAR
MAHAPATRA ()

Associate Professor, Chitkara
College of Pharmacy, Chitkara
University, Rajpura 140401,
Punjab, India

Email: dkmbsp@gmail.com

A Home Page ()

DR. RUPESH K. GAUTAM ()

Professor, Centre for
Pharmacology Amity Institute
of Pharmacy Amity University
Uttar Pradesh Noida-201303,
India

Email:
drrupeshgautam@gmail.com
A Home Page ()

DR. AMIT ROY ()

Principal, Columbia Institute of
Pharmacy, Raipur CG India
Email: wakratund@gmail.com
A Home Page ()
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P. PARTHIBAN ()

Centre for R&D, PRIST
University, Thanjavur-613403,
India

Email: parthisivam@yahoo.co.in
A Home Page ()

DR. P. KUMARAVEL ()

Assistant Professor,
Department of Biotechnology,
Vysya College,
Masinaickenpatty, Salem-
636103. Tamil Nadu, India.
Email:
kumaravelbiotech@gmail.com
A Home Page ()

DR. AJAY V. PATHAK ()
House No.33 Ravindra nagar
Nagpur-440022 Maharashtra,
INDIA

Email: a.pathak4@gmail.com
A Home Page ()

DR. PRATIBHA VYAS ()

Department of Microbiology,
College of Basic Sciences and
Humanities, Punjab Agricultural

PROF. D. K. TRIPATHI ()
Principal, Rungta Institute of
Pharmaceutical Sci. and
Research, Bhilai CG India
Email: editor.rjpt@gmail.com
A Home Page ()

DR GIRISH PAI K ()

Faculty - Dept of Pharmaceutics
Manipal college of
pharmaceutical sciences
Manipal University, Madhav
Nagar Manipal - 576104,
Karnataka State, India

Email: girish.pai@manipal.edu
A Home Page ()

AYUSH DOGRA ()

department of electronics and
communications, panjab
university chandigarh

Email:
ayush123456789@gmail.com
#A Home Page ()

IHSAN HABIB DAKHIL ()
Engineering College, Al-
Muthanna University, Irag
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University, Ludhiana-141004,
Punjab, India.

Email:
pratibha.19064@lpu.co.in

A Home Page ()

DR.JAYASSHREE SEN ()

JN.M.C.&AV.B.R.H.,.SawangiWardha,Mah:

442007

Email:
jayashree_sen@rediffmail.com
A Home Page ()

RIM M. HARFOUCH ()
Al Andalus university, Qadmus,
' Tartous, Syria

Email: rimharfouch@au.edu.sy
A Home Page ()

REVIEWERS

DR. SUBHASHIS DEBNATH ()
Seven Hills College of Pharmacy
Venkatramapuram, Tirupati-
517561

Email:
subhashis.ooty@gmail.com

A Home Page ()

Email:
ihsanelshahiri@yahoo.com

A Home Page ()

IMAD ()

University of Babylon

Email: imad_dna@yahoo.com
A Home Page ()

MOHAMMAD JAWAD AL-
JASSANI ()

Department of Microbiology,
College of Science, Al-Karkh
University of Science, Iraq.
Email: pcr2000@yahoo.com
A Home Page ()

GAURAYV KUMAR ()
Department of Microbiology
School of Bioengineering and
Biosciences Lovely Professional
University Phagwara, 144411,
Punjab, India

Email: gau_ravkr@yahoo.com
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RUCHI VERMA ()

manipal college of
pharmaceutical sciences,
manipal university, karnataka,
India.

Email:
ruchiverma@manipal.edu

A Home Page ()

K SUJANA ()

university college of
pharmaceutical sciences
Acharya Nagarjuna university
Email: sujana_36@yahoo.co.in
A Home Page ()

DR VAMSHI KRISHNA
TIPPAVAJHALA ()

Assistant Professor-Senior
Scale Department of
Pharmaceutics Manipal College
of Pharmaceutical Sciences
Manipal University Manipal,
Karnataka, India

Email: krissrcm@gmail.com

A Home Page ()

=

A Home Page ()

DR. KETAN VINODLAL SHAH ()
201, Rudrax Appartment,
Guruprasad Society, Nehind
Telephone exchange,
Krishnanagar Main road, Rajkot
Email:
ketan421981@gmail.com

A Home Page ()

DR.P.BRINDHA DEVI ()

Vels University, Velan Nagar, PV
Vaithiyalingam Road,
Pallavaram

Email: pbrindhadevi@gmail.com
A Home Page ()

ZAIN BAAITY ()

Syria, Latakia

Email: zein_syria@hotmail.com
A Home Page ()
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PG & Research Department of
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Email: drvvadivel@gmail.com
A Home Page ()
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SNIGDHO DAS ()

Flat No.6,Ira Appartments-
2,Jadunath Ukil Road, Kudghat
Email: snigdho1991@gmail.com
A Home Page ()

NAZIYA IQBAL KHAN ()
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Email: naziya.aara@gmail.com

A Home Page
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DR SUDARSAN BISWAL ()

O/o the Asst. Drugs Controller,
Bhubaneswar Cirle ll,
Bhubaneswar, Khordha, Odisha,
India

Email: drsbiswaldi@gmail.com
A Home Page ()

DR GYANENDRA KUMAR
SHARMA ()

Anand College of Pharmacy,
Agra

Email:
gyanendrasharma.acp@sgei.org
A Home Page
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dr-gyanendra-kumar-sharma/)

DR. ARUNACHALAM
MUTHURAMAN ()
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Faculty of Pharmacy, AIMST
University, Semeling, 08100
Bedong, Kedah Darul Aman,
Malaysia. E-mail:
arunachalammu@gmail.com
Phone No: +60-1136293386
(Malaysia); +91-9988040886
(India) Malaysia Office: +60-
44298000 (Extn: 1281/ 1284);
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arunachalammu@gmail.com

A Home Page
(https://www.aimst.edu.my/staff_/dr-
arunachalam-muthuraman-2/)

MUKUL SHARMA ()

Faculty of Pharmacy, Medi-
' Caps University, Indore
Email:
mukul.sharma@medicaps.ac.in
A Home Page
(https://www.medicaps.ac.in/index.php?
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PRASHANT PANDEY ()

Department of Pharmaceutical
Sciences, Babasaheb Bhimrao
Ambedkar University, Lucknow
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mrpandeyprashant@gmail.com
A Home Page
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PROF. DR. NAGHAM

MAHMOOD ALJAM ()

Professor, Department of
Chemistry, Synthetic Field,

Irag.
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PATHAN HUJEB AFSAR KHAN
0

Shreeyash Institute of
Pharmaceutical Education and
Research Aurangabad,
Maharashtra, India.

Email: pathanhujeb@gmail.com
A Home Page
(https://www.syppharmacy.org/)
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DR. SHIKHA MAHESHWARI ()
Pushpanijali Enclave Pitampura

Delhi

Email:
shikhamaheshwarimohta@gmail.com
A Home Page
(https://staff.cuchd.in/StaffHome.aspx)

PRASHANT PANDEY ()

~ Department of Pharmaceutical

Sciences, Babasaheb Bhimrao
Ambedkar University (A Central
University), Lucknow, Uttar
Pradesh, India

Email:
drpandeyprashant@outlook.com

A Home Page
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Cream of Lantana camara Linn. Enriched with Ascorbic Acid does not
Irritate the Skin
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ABSTRACT:

Lantana camara Linn. has potential as an anti-bacterial. The results of our preliminary research show that
changes in levels of quercetin, gan: acid, and tannin affect the antibacterial effectiveness of E. coli, S. aureus,
and P aeruginosa. In addition, changes in the levels of Fe, Zn, quercetin, gallic acid and tannin in the
preparations mentioned abdEklare caused by free radicals. Free radicals can be counteracted with antioxidants,
for example ascorbic acid. The aim of this research is to determine the effect of adding 10% or 15% ascorbic
acid to the L. camara Linn. leaf extract cream preparation on antioxidant activity. Apart from that, we also carry
out cream standardization and irritation tests. In this study there were 6 groups of cream, namely cream 1 to
cream 6. Cream 1 is the cream containing 4% LELC. Cream 2 is the cream containing 4% LELC+10% ASC AC.
Cream 3 is the cream containing 4% LELC+15% ASC AC. Cream 4 is the cream containing 5% LELC. Cream 35
is the cream containing 5% LELC +10% ASC AC. Cream 6 is the cream containing 5% LELC+15% ASC AC.
Organoleptic test results of cream in these studies shows a semi-solid form, has a characteristic odor of LELC,
blackish green color, pH around 5, homogeneous, spread ability ranges from 3.8 — 3.9cm. ICsp of cream
containing 5% LELC+15% ASC AC=2.64ppm. Cream containing 5% LELC+15% ASC AC contains
flavonoids, phenolics, and tannins of 0.637+0.018mg/g; 0.487+0.005mg/g: and 0.83+0.06 mg/g, respectively.
During the observation, no erythema or edema was found due to exposure to cream containing 5% LELC+15%
ASC AC. As a control, the cream base also did not irritate the skin. Thus, the cream containing 5% LELC was
proven to be non-irritating to the skin.

3
KEYWORDS: Lantana camara Linn., Cream, Quercetin, Gallic acid, Tannin, Ascorbic acid, Skin irritation.

INTRODUCTION:

Lantana camara Linn. belongs to the Verbenaceae
family. L. camara Linn., known locally as tembelekan,
is a wild plant that grows without any special care.' L.

R.ece1vedon09.l124 Revised on 02.05.2025 camara Linn. has potential as an alﬂbact:rial.z“
Accepted on 07.08.2025  Published on 08.11.2025 Previous studies have shown that the phytochemical
Available online from November 13, 2025 composition of L. camara Linn. includes phenols,
Research J. Pharmacy and Technology. 2025 :18(11):5161-5169. essential oils, flavonoids, proteins, carbohydrates, and
DOL: 10.52711/0974-360X.2025.00745 alkaloids. In addition, glycosides iridoid glycosides,
© BRIy arsseaved phenyl ethanoids, glycosides, oligosaccharides, quinine,
This work is licensed under a Creative Commons saponins. steroids, triterpenes tannins. and
Attribution-NonCommercial-Sharcalike 4.0 &) @® seSquiterIaenoids are’phytcch;?nical, componen;s of L.

International License. Creative Commons License.

camara Linn.* The results of other research show that
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LELC contains and

triterpenoids.®

alkaloids, flavonoids, tannins

5
In addition, it is also shown that the Extract&l.. camara
Linn. which is formulated in soap which has an anti-
bacterial effect against S. epidermidis. Extract of L.
camara Linn. 4, 6, 8 and 10% showed inhibition against
S. Epidermidis.” Apart from that, tests have also bea
carried out on the ointment containing leaves extract of
L. camara Linn. These tests include organoleptic tests,
homogeneity testfand pH tests.*” There has been
research showing that L. camara Linn. extract ointment
5% more effective than a 10% dose in healing mouse
wounds infected with S. Epidermidis.” In addition to the
ove research, it is also known that creams containing
3, 4, and 5% LELC showed changes in Fe and Zn levels
during storage for 6 months at 45 °C. Based on quercetin
levels, cream containing 4% LELC was the most stable
for a storage pdfibd of 6 months at 45°C, while cream
containing 3% of L. camara Linn. leaf extract is less
stable, and cream containing 5% LELC is unstable.'

Changes in the levels of Fe, Zn, quercetin, gallic acid
and tannin in the preparations mentioned above are
caused by free radicals. Previously, we have
standardized cream containing of L. camara Linn. leaf
extract enriched with ASC AC lmd on the content of
quercetin, gallic acid and tannin. Free radicals are atoms
or groups that have 1 or more unpaired electrons.
Therefore, free radicals in cream containing LELC
above needs to be suppressed so that the levels of the
active antibacterial substance do not decrease. Free
radicals can be counteracted with antioxidants."” ASC
AC and vitamin E are examples of antioxidant
substances that can be used for this purpose. These
antioxidants can provide electrons to free radicals, and
can break the chain reaction of free radicals.
Antioxidants are important in cellular responses by
suppressing oxidative stress.'!

Antioxidant activity 1s expressed as a [Csp or half-
maxiffill inhibitory concentration against free radicals.
1Csq 15 the concentration of the samp]ealat is able to
reduce 50% of the free radical DPPH.'? The antioxidant
activity of the extract was tested by the DPPH free
radical scavenging test. DPPH is a stable and purple B
radical, which can be absorbed at a wavelength of 517
nm. The presence of anti-free radical compounds causes
the DPPH free radical to be r ed so that it changes
color to yellow. Since the ICso 1s mversely proportional
to the antioxidant potential of the extract, the lower of
ICso value, the better of antioxidant power of the
extract."?

ASC AC has high antioxidant activity. It has been
proven that the higher the concentration used, the higher
the antioxidant activity. ASC AC is often used to

compare how strong the antioxidant potential contained
in fruit skin extracts.”* It should be noted that the use of
different solvents in the extraction process affects the
results of the antioxidant activity test. Antioxidant
activity testing uses the method of measuring free
radical capture by DPPMEasuremcnts have been
made on ASC AC which was used as a positive control
with an ICsy value of 5.63ppm. ased on [Csp,
antioxidant activity is classified imE strong, strong,
medium and weak. Samples have very strong, strong,
medium and weak antioxidant activity if they have ICsq
< 50ppm, 50-100ppm, 100-150 ppm, and 150-200ppm
respectively.' If the sample has an 1Cs, > 200ppm, then
the antioxidant activity is very weak.

Toxicological tests are generally carried out on animals,
for example mice and Wistar rats.'” Of course, the
toxicological test data are extrapolated to humans.'
ide that, irritation properties testing refers to:
Regulation of the Head of i} Food and Drug
Supervisory Agency regarding Guidelines for In Vivo
Non-Clinical Toxicity Testing in 2014, Irritation activity
testing is carried out on preparations with the optimum
formula. The test uses a method of observing the
appearance of edema and erythema on the skin of test
animals.'” If the results of these observations sh@hat
no mice died, it is concluded that the test material 1s safe
for use on the skin, does not cause side effects or
toxicity reactions.”

Based on the description above, we tested the effect of
adding ASC AC to the cream containing of LELC on
ICsp which can assess antioxidant activity. Apart from
that, we also carried out skin irritation tests on rabbits to
assess the safety aspects for the skin.

METHODS:

Time and Place of Research:

Preparation  and  manufacture  of cream, and
standardization of the LELC which includes

mnsuremems of pH, spread ability and organoleptics
was carried out at the Biomedical Laboratory, Faculty of
Medicine, Universitas Trisakti, Jakarta. Preparation,
manufacture of cream, and standardization have been
done in March 2024. Measurement of flavonoid, tannin,
phenolic, and antioxidant activity test of cream
containing of L]ﬂ‘ or in combination with ASC AC
were carried out at the Pharmacy Laboratory, Pharmacy
Study Program, Faculty of Mathematics and Natural
Sciences, Universitas Sam Ratulangi, Manado. These
measurements were carried out in April - May 2024,

Cream manufacture:

The basic ingredients for the cream are prepared with
the following ingredients: stearic acid 16 g, cetyl alcohol
2 g, liquid paraffin 10 mL, methyl paraben 0.2 grams,
TEA 7 drops, glycerol 8.5 mL, aquadest Ad 100 g.
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Making cream is g}ne by mixing stearic acid, cetyl
alcohol and liquid paraffin into porcelain cup 1, while
the other substances are in porcelain cup 2. Both are
heated at 70°C until completely melted without stirring.
After melting, mix the two ingredients (cups 1 and 2)
into the hot mortar, and stir quickly using a hot stamper.
Slowly add the hot aquabidestilata at 70°C, stirring
continuously until a creamy base is formed. After it is
ready, wait until it cools, then add the LELC (4% and
5%), and ASC AC (10% and 15%) according to the
formula. Tt should be noted that to obtain a
homogeneous cream preparation, stirring must be
carried  out slowly and continuously. Cream
formulations containing 4%, and 5% LELC were made
by adding 4, and 5 grams LELC, respectively, to 100
grams of cream base.

In this study there were 6 groups of cream, namely
cream 1 to cream 6. Cream 1 is the cream
containing 4% LELC. Cream 2 is the cream containing
4% LELC + 10% ASC AC. Cream 3 is the cream
containing 4% LELC + 15% ASC AC. Cream 4 is the
cream containing 5% LELC. Cream 5 is the cream
containing 5% LELC + 10% ASC AC. Cream 6 is the
cream containing 5% LELC + 15% ASC AC.

Cream standardization:
Each time the study used leaf extract as an active
ingredient in cream, it is necessary to standardize the
preparations. Cream standardization is carried out by
carrying out pH tests, organoleptic tests, homogeneity
tests, and spreadability.?!

Cream phytochemical levels:

Measurements of flavonoid, phenolic, and tannin levels
were carried out on the 6 groups of creams mentioned
above. The tool used to measure phytochemical levels is
AAS

Antioxidant activity of cream:

The antioxidant activity of cream containing LELC or
combined with ASC AC was conducted using the DPPH
method.

Irritation test:

Irritation properties testing refers to: Regulation of the
Head of Food and Drug Supervisory Agency
regarding Guidelin| r In Vivo Non-Clinical Toxicity
Testing in 2014 (Peraturan Kepala Badan Pengawas
Obat dan Makanan tentang Pedoman Uji Toksisitas
Nonklinik Secara In Vivo tahun 2014). Irritation activity
testing is carried out on preparations with the optimum
formula. The test uses a method of observing the
appearance of edema and erythema on the skin of test
animals. The test animals used were New Zealand male
albino rabbits with healthy skin, weighing around 1.5 - 2

kg. The rabbits were placed in individual cages and
acclimatized for five days while still being given enough
food and drink.

The hair on the rabbit's back is shaved with scissors
carefully to avoid wounds on the skin. Parts of the rabbit
skin were cleaned, and left for 1 day, so as not to
interfere with the testing process. Cream weighing 0.5
grams is smeared on the rabbit's shaved back. The next
step is to cover it with a sterile bandage, and attach it
with plaster. The exposure time for the cream is 4 hours.
After the bandage is removed, the back skin is cleaned
with water. Observation of the test response assessed
whether there was erythema and edema on the skin of
the rabbit's back exposed to the cream. After the
covering bandage is removed, observations are made for
the next 1 hour. Follow-up observations were caried out
at 24, 48 and 72 hours after removing the bandage.

Observation and assessment of the emergence of
erythema and edema is expressed with scores of 0, 1, 2,
3, and ‘E’\ score of 0 means that no erythema or edema
occurs. A score of | means fRre is very mild erythema
or edema (almost invisible). A score of 2 means there 1s
mild erythema (starting to become red), al:l there 1s
mild edema (red spots starting to appear). A score of 3
means there is moderate erythema (red), and there is
moderate edema (reddish spots measuring | mm). A
score of 4 means there is strong erythema (very reddish
= purplish red), and there is strong edema (red spots
measuring > Imm).

Erythema and edema guidelines use scores of 0, 1, 2, 3,

d 4. A score of 0 means no erythema or edema occurs.
A score of 1 means ta'e is very mild (almost invisible)
erythema or edema. A score of 2 means there is mild
erythema (starting to turn redand there is mild edema
(red spots starting to appear). A score of 3 means there
is moderate erythema (red), and there is moderate edema
(reddish spots measuring 1 mm). A score of 4 means
there is strong erythema (very reddish = purplish red),
and there is strong edema (red spots measuring > 1 mm).

The assessment of the potential for irritation is
calculated based on the average value of the emergence
of erythema plus the average value of the emergence of
edema and then divided by the time period required for
the appearance of these two parameters (erythema and
edema). A value of 0 - 0.4 means that the preparation
has no potential for irritation. A value of 0.5 - 1.9 means
that the preparation has little potential for irritation or
has the potential for mild irritation. A value of 2 - 4.9
means the preparation has the potential for mild or
moderate irritation. A value of 5 - 8 means the
preparation has the potential for strong or severe
irritation.'?
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Table 1. Cream positigiics
Cream Compound Cream 1 Cream 2 Cream 3 Cream 4 Cream 5 Cream 6
Stearic acid 16g log log log log log
Cetyl alcohol 2g 2o 2z 2g 2g 2g
ﬁ@aﬁ‘m 10mL 10mL 10mL 10mL 10mL 10mL
ethyl paraben 02g 0.2g 0.2g 0.2g 02g
TEA ps 7 drops 7 drops 7 drops 7 drops 7 drops
Glycerol 8.5mL 8.5mL 8.5mL 8.5mL 8.5mL 8.5mL
Thick extract d4g 4 4g S Sg S5g
Ascorbic acid g 10g 15g Og 10g 152
Water add 100 g add 100g add 100g add 100 g add 100g add 100 g

Abbreviations: Cream | = the cream containing 4% LELC; Cream 2 = the cream containing 4% LELC + 10% ASC AC; Cream 3 = the cream
containing 4% LELC + 15% ASC AC; Cream 4 = the cream containing 5% LELC; Cream 5 = the cream containing 5% LELC + 10% ASC AC;
Cream 6 = the cream containing 5% LELC + 15% ASC AC.

Research Ethics: to standardize the preparation. Cream
This research has pasthe ethical review number standardization is carried out by conducting organoleptic
065/KER/FK/V/2023  from the Research Ethics tests, pH tests, homogeneity tests, spread ability tests
Commission of the Faculty of Medicine, Trisakti and phytochemical content.

University.

Organoleptic test (shape, smell, and color):
Analysis Method: The l‘esuo of organoleptic tests of cream containing of
The data obtained included pH, spread ability, LELC is presented in Table 2.
organoleptics, levels of flavonoid, phenolic, tannin, . N
antioxidant activity, and irritations parameters. To Based on the T"‘bl_g 2, th""_ Dl‘g':lll]DlEpnC test of the cream
determine changes in levels of flavonoid, phenolic, and shows t?"“f it is semi-solid, th‘_’ cream h_"'s the
tannin due to the addition of ASC AC to cream Ccharacteristic odor of LELC, and is colored like the
containing LELC, a linear regression was used. To CXtract. The cream base has an average pH_ of 6, while
determine changes in antioxidant activity in cream the cream ccutammg.LELC or combined Wlt_h ABC AC
containing LELC or in combined with ASC AC, a linear has an average pH of 5. Cream b?se preparations, cream
regression test was used. The irritation criteria for cream ~ contaning LELC or those combined w1fh ASC AC are
preparations in this study are based on BPOM RI 2014." humugﬂ]e_u_us, The cream base preparation has a higher

spread ability compared to cream containing of LELC,
RESULTS: or those combined with ASC AC.

Cream composition:
The composition of the cream contains LELC in
combination with ASC AC is presented in Table 1.

Flavonoid, phenolic and tannin levels of cream:
Measurement results of flavonoid, phenolic, and tannin
levels cfm containing LELC or in combination with
Standardization of cream containing LELC: ASC AC 15 presented in Table 3.

Each time the study used cream containing LELC it is

Table 2. Organoleptic test results of eream conta'!‘B of LELC or in combination with ASC AC

Test Cream base Cream 1 Cream 2 Cream 3 Cream 4 Cream 5 Cream 6
Oeganoleptic test (shape) S8 s 88 8 S8 S8 S8
Oeganoleptic test (smell) - Ldo Ldo Ldo Ldo Ldo Ldo
Oeganoleptic test (colour) YW sgh sph sgh sgh sgbh sph

jutl 60 5+0 S5+0 5+0 5+£0 S5+£0 5+£0
Homogeneity hmg hmg hmg hmg hmg hmg hmg
Spreadability (100 gr) 521 +£041 38028 39031 39+£032 3B£029 3.9£029 39028

Abbreviations: Cream | = the cream containing 4% LELC; Cream 2 = the cream containing 4% LELC + 10% ASC AC; Cream 3 = the cream
containing 4% LELC + 15% ASC AC; Cream 4 = the cream containing 5% LELC; Cream 5 = the cream containing 5% LELC + 10% ASC AC;
Cream 6 = the cream containing 5% LELC + 15% ASC AC; ss=semi-solid; Ldo = LELC's distinctive odor; yw = yellowish white; sgh=slightly
greenish black; hmg = homogenous.

Tabel 3. Measurement results of fl id, ph lic, and tannin levels of cream
Measurement results | Cream 1 Cream 2 Cream 3 Cream 4 Cream 5 Cream 6
(mean £ SD) (mean £ 8D) (mean  SD) (mean£SD) | (mean +5D) (mean £ SD)
Flavonoid (mg/g) 0.627 £0.031 0.615+0.013 0.637 £0.018 0.615 + 0.026 0.601 £0.01 0.637 0018
Phenolic (mg/g) 0454 +0.040 0481+ 0.010 0478 £0.010 0487 £0.006 | 0485+0.013 0.487 £ 0.006
Tannin (mg/g) 0.870 +0.080 0.820=0.070 0.800 = 0.060 0.860 + 0.050 0.830 £ 0.050 0.830 = 0.006

Abbreviation: Cream | = the cream containing 4% LELC. Cream 2 = the cream containing 4% LELC + 10% ASC AC. Cream 3 = the cream
containing 4% LELC + 15% ASC AC. Cream 4 = the cream containing 5% LELC. Cream 35 = the cream containing 5% LELC + 10% ASC AC.
Cream 6 = the cream containing 5% LELC + 15% ASC AC.
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Cream containing 4% LELC or combined with ASC AC
reduced tannic acid levels (R™= 0.9423). Regarding the
treatment of adding 10% or 15% ASC AC to cream
containing 4% LELC did not change the quercetin levels
(R? = 0.206), but was unable to change the gallic acid
levels (R = 0.6575). Cream containing 5% LELC
combined with ASC AC is not too strong in reducing
tannins (R? = 0.75). Regarding the treatment of adding
10% or 15% ASC AC to cream containing 5% LELC
did not change the flavonoids levels (R* = 0.3674), but
was unable to change the phenolic levels (R* = 0).

Antioxidant activity of cream containing 4% LELC:
Determination of 1Csg in the cream containing 4% LELC
as follows: % DPPH radical inhibition = [(Absorbance
control - Absorbance of test material): Absorbance
control] x 100 %. Absorbance control (absorbance of
test material) = 0.7757; absorbance of test material for
10, 20, 40, 60, and 80 ppm are 0.4184, 0.3693, 0.3391,
0.3318, and 0,2568 respectively. Result of % inhibition
of DPPH radical 10, 20, 40, 60, and 80 ppm are 46.06%,
52.39%, 56.28%, 57.22%, and 66.89% respectively.

? sample concentration and percentage inhibition are
plotted on the x and y axes respectively in the linear

sression equation. This equation is used to determine
& ICs0 value of each sample expressed by a y value of
50 and the x value that will be obtained as ICsq.
Regression  equation to caleulate ICsy in  cream
containing 4% LELC is y = 4.649x + 41.821. The y
value is replaced with 50 (determination from 1Cs;) =
50 = 4.649x + 41.821 =2 x = 1.759303ppm. The x value
= is the ICs value = 1.759303 ppm. ICsy of cream
containing 4 % LELC = 1.759303 ppm.

Antioxidant activity of cream containing 4% LELC
+10% ASC AC;

Determination of 1Cs; in the eream containing 4% LELC
+ 10% ASC AC as follows: % DPPH radical inhibition
= [(Absorbance control - Absorbance of test material) :
Absorbance control] x 100 %. Absorbance control
(absorbance of test material) = 0.7757; absorbance of
test material for 2, 4, 6, 8, and 10 ppm are 0.4131,
0.3640, 0.3179, 0.3076, and 0,2488 respectively. Result
of % inhibition of DPPH radical 2, 4, 6, 8, and 10 ppm
are 46.75%, 53.07%, 59.02%, 60.34%, and 67.97%
respectively. Linear regression equation = y =4.971x +
42.517. The y value is replaced with 50 (determination
from ICso) = 50 = 4971x + 42,517 = x= 1.505330
ppm. The x value = the ICsq value = 1.505330ppm. ICso
of cream containing 4% LELC + 10% ASC AC =
1.505330ppm.

Antioxidant activity of cream containing 4% LELC+
15% ASC AC:
Determination of ICso in the cream containing 4%

LELC+ 15% ASC AC as follows: %DPPH radical
inhibition = [(Absorbance control - Absorbance of test
material): Absorbance control] x 100%. Absorbance
control (absorbance of test material) = 0.7757;
absorbance of test material for 2, 4, 6, 8, and 10 ppm are
0.3949, 0.3518, 0.3459, 0.3019, and 0,2468 respectively.
Result of % inhibition of DPPH radical 2, 4, 6, 8, and 10
ppm are 49.09%, 54.65%, 55.41%, 61.18%, and 68.18%
respectively. Linear regression equation = y = 4.461x +
44.299. The y value is replaced with 50 (determination
from ICsp) = 50 = 4461x + 44299 > x = 1.277964
ppm. The x value = is the ICsp value: = 1.277964 ppm.
ICsq of cream containing 4% LELC + 15% ASC AC =
1.277964 ppm.

Antioxidant activity of cream containing 5% LELC:
Determination of ICsp in the cream containing 5% LELC
as follows: % DPPH radical inhibition = [(Absorbance
control - Absorbance of test material): Absorbance
control] x 100 %. Absorbance control (absorbance of
test material) = 0.7757; absorbance of test material for 2,
4, 6, 8, and 10 ppm are 0.4315, 0.3556, 0.3279, 0.3070,
and 0,2575 respectively. Result of % inhibition of DPPH
radical 2, 4, 6, 8, and 10 ppm are 44.37%, 54.16%,
57.73%, 60.43%, and 66.81% respectively. Linear
regression equation = y = 5,115 x + 41.355. The y
value 1s replaced with 50 (determination from ICsq) =
50 = 5.115 x + 41.355 & x = 1.690127 ppm. The x
value = the ICsq value = 3.365619 ppm. 1Csp of cream
containing 5% LELC=1.690127 ppm.

Antioxidant activity of cream containing 3% LELC
+10% ASC AC:

Determination of ICso in the cream containing 5% LELC
+ 10% ASC AC as follows: % DPPH radical inhibition
= [(Absorbance control - Absorbance of test material) :
Absorbance control] x 100 %. Absorbance control
(absorbance of test material) = 0.7757; absorbance of
test material for 2, 4, 6, 8, and 10 ppm are 0.4021,
0.3782, 0.3197, 0.3078, and 0,2628 respectively. Result
of % inhibition of DPPH radical 2, 4, 6, 8, and 10 ppm
are 48.17%, 51.24%, 58.78%, 60.31%, and 66.12%
respectively. Linear regression equation = y = 4.497 x
+ 43.433. The y value is replaced with 50 (determination
from ICsq) = 50 = 4497 x + 43433 > x =
1.460306ppm. The x value = the 1Csq value = 1.460306
ppm. ICso of cream containing 5% LELC + 10% ASC
AC =1.460306 ppm.

Antioxidant activity of cream containing 5% LELC
+15% ASC AC:

Determination of 1Csg in the cream containing 5% LELC
+ 15% ASC AC as follows: % DPPH radical inhibition
= [(Absorbance control - Absorbance of test material) :
Absorbance control] x 100 %. Absorbance control
(absorbance of test material) = 0.7757; absorbance of
test material for 2, 4, 6, 8, and 10 ppm are 0.4148,
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0.3447, 0.3052, 0.2805, and 0,2310 respectively. Result
of % inhibition of DPPH radical 2, 4, 6, 8, and 10 ppm
are 46.52%, 55.56%, 60.65%, 63.83%, and 70.22%
respectively. Linear regression equation = y = 5.567 x
+42.655. The y value is replaced with 50 (determination
from ICsn) = 50 = 5567 x + 42,655 2 x = 1.319382
ppm. The x value = the 1Cso value = 1.319382 ppm. ICsq
of cream containing 5% LELC + 15% ASC AC =
1.319382 ppm.

Based on the phytochemical profile data of cream
containing LELC or a combination with ASC AC, it
shows that the addition of ASC AC to cream containing
4% or 5% LELC decreases ICso, meaning it increases
antioxidant activity. Because cream containing 4% or
5% LELC combined with ASC AC has an 1Csy value
<50 ppm, its antioxidant activity is strong. The above
data show that the addition of ASC AC to the cream
containing 4% or 5% LELC decreases 1C50, meaning it
increases antio: t activity. Since the cream has an
1Cso value < 50 ppm, it can be stated that its antioxidant
activity is strong.

Iritation test:

The results of shaving, and testing preparation for cream
containing 5% LELC + 15% ASC AC which was
exposed 4 hours, and covered with a bandage is
presented in Figure 1.

The results of the irritation test of cream containing 5%
LELC +15% ASC AC are presented in Figure 2.

The results of this study show that no rabbits died due to

skin irritation tests.

Figure 1. The results of shaving, and testing preparation for cream
containing 5% LELC + 15% ASC AC which was exposed for 4
hours, and covered with a bandage.

DISCUSSION:

Organoleptic test results of cream containing 4% and
5% LELC and the combination with 10% or 15% ASC
AC shows a semi-solid form, has a characteristic odor of
LELC, blackish green color, pH is around 35,
homogeneous, ability to spread ranges from 3.8 — 3.9
cm. The organoleptic test results in this study
demonstrated that the results were the same as the
results of our previous study.'?! This is due to the cream
component of LELC similar or alike. This is because the
components of cream containing LELC are similar or
identical.

D.

Figulol 2. Irritation test results. A=§er 4 hours of exposure to the tested cream, it was then washed, ﬂlmmerved 1 hour after washing.
B=After 4 hours of exposure to the tested cream, it was then washed, then observed 24 hours after washing. C=After 4 hours of exposure to the
tested cream, it was then washed, then observed 48 hours after washing. D= After 4 hours of exposure to the tested cream, it was then washed,
then observed 72 hours after washing. *=Application site of cream base. **=Negative control without smearing. ***=Application site of cream
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Previous research results have demonstrated that L.
camara Linn. is a wild plant that can be used as a source
of bioactive substance, 2 such as quercetin, gallic
acid and tanic acid®® A previous study showed that
levels of flavonoids in the LELC was 243.89+]1 .30mg
Quercetin Equivalent/gram.”® In addition to biocactive
substances, it should be noted that L. camara Linn.
contains heavy metals resulting from the accumulation
of absorbed nutrients.”’ There are several factors that
influence flavonoid levels, including temperature.
Cream storage temperature has been demonstrated to
change quercetin levels, thereby affecting antibacterial
activity.”! Based on the facts in this study that ASC AC
combined with 4% LELC in cream reduced tannin levels
(R?= 0.9423). The addition of ASC AC did not change
flavonoid levels (R?= 0.206), but was not able to change
phenolic levels (R? = 0.6575). B]e research results can
be applied to maintain levels of quercetin, gallic acid
and tannic in preparations, especially cream
preparations. The results of this study are important and
in accordance with previous studies that demonstrated
the importance of measuring ascorbic acid levels in
herbal preparations, 2%

Our suggestion above is based on the fact that cream
preparations that are stored for a certain period of time
can experience changes in flavonoid (quercetin as a
flavoneids equivalent) levels or in other words they are
unstable.! Significant changes in flavonoid levels in
preparations due to the influence of storage temperature
have also been demonstrated by previous studies.”' The
stability of preparations containing LELC needs to be
maintained so that the flavonoid, phenolic and tannin
contents remain stable. It is hoped that preparations
containing flavonoids, phenolics, and tannins will be
stable, so that they fuuctnl optimally as antibacterials
and skin wound healers. This is in accordance with the
results of previous research on the importance of extract
optimization.*'

We demonstrated that ASC AC added to cream
containing 4% LELC had the effect of changing
quercetin levels, but had less effect on changing levels
of gallic acid, and tannic acid. Tlaefore, we
recommend that to maintain the levels of quercetin,
gallic acid, and tannic acid in the preparation it is
necessary to combine it with other compounds besides
ASC AC. ASC AC combined with 5% LELC in the
cream is not too strong in reducing tannic acid levels
(R3=0.75). Beside that, the addition of ASC AC did not
change quercetin levels (R* = 0.3674), but was not able
to change gallic acid levels (R*= 0). Based on this data,
we decided to choose cream containing 5% LELC
combined with ASC AC compared to cream containing
4% LELC which is being developed as an antibacterial
and skin wound healer. Our choice of cream containing

leaf extract of L. eamara Linn. in combination with
ASC AC is in line with the statement that ASC AC has
the potential to fight various types of diseases in
humans. It was further stated that ASC AC acts as an
enzyme cofactor that is needed in various physiological
functions.*>

The data above shows that the addition of ASC AC to
cream containing 4% and 5% of LELC reduces ICso,
meaning it increases antioxidant activity. Because 4%
and 5% of LELC or combined with ASC AC, has an
Qg value of < 50ppm, its antioxidant activity is strong.

e results of this study are in line with tacuncept that
ICsp is related to antioxidant activity.* The results of
other studies demonstrated that the ICsy of the methanol
extract of L. camara Linn. 204.3pg/mL.> while C.
racemosa extract has an ICsg value of 159.8 ppm.’“’ Asa
comparison, the ICso for D. longan seeds extract is 32.13
ug/mL, while D. longan peels extract is 23.50ug/mL.%’
These results are certainly different from the results of
our research, because the samples measured by ICso
were different. Different results regarding antioxidant
activity have been demonstrated in  previous
studies. % 40

Skin irritation test in the development of cream
containing LELCcombinet with ASC AC is still an area
of intensive research. The irritating effect of the
preparation can be evaluated not only on the skin of
experimental animals, but can also be carried out on
reconstructions  of human epidermis and corneal
epithelium.*' Applying the cream to the mice's backs
was carried out in a closed manner using sterile gauze,
bandages and non-irritating plaster, thus ensuring and
helping absorption of the test material, as well as
avoiding environmental influences.*> The bandage we
used in this study is easy to buy on the market, but can
be used well. The choice of bandage is in accordance
with the conclusions of previous research.** During the
observation in this research, no erythema or edema was
found due to exposure of cream containing 5% LELC+
15% ASC AC, and it was also shown that the cream
base was not irritating to the skin.

In this study it was demonstrated that cream containing
5% leaf extract of L. camara Linn. combined with 15%
ASC AC did not irritate the skin. These data make it
clear that the components in the cream are not irritating
to the skin. Based on the results of the irmitation test, it
seems that cream containing LELC+ 15% ASC AC
could be an alternative to be developed as a topical
preparation for skin wounds. We mxe that other
research will be produced so that it can be used as a
basis for future research regarding the development of
cream containing LELC.
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LIMITATIONS:

Although we have demonstrated standardization of
cream containing LELCcombined with ASC AC,
assessed ICsg, and skin irritation tests in rabbits, we have
not been able to test its antibacterial activity. Testing the
antibacterial activity  of  cream containing
LELCcombined with ASC AC still needs to be carried
out. The basis for developing cream containing
LELCrequires data on levels of quercetin, gallic acid,
tanic acid, 1Cso, and antibacterial activity.

CONCLUSION:

The results of organoleptic tests on creams containing
LELCor combined with 10% or 15% ASC AC showed a
semi-solid form, a distinctive odor leaf extract of L.
camara Linn., blackish green color, pH around 5,
homogeneous, spreadability ranging from 3.8 - 3.9cm.
ICs0 of cream 1 = 1.759ppm, cream 2 = 1.5053ppm,
cream 3 = 1.278ppm, cream 4 = 1.690ppm, and cream 5
= 1.460ppm, and cream 6 = 1.319ppm.

During the observation, no erythema or edema to the
skin was found due to exposure of cream containing 5%
LELC+ 15% ASC AC. ICsp of cream containing 5%
LELlnASC AC 15% = 1.319 ppm, does not irritate the
skin. Based on the results of the irritation test, it seems
that cream containing 5% LELC+ 15% ASC AC could
be an alternative to be developed as a topical preparation
for skin wounds. Wmupc that other research will be
produced so that it can be used as a basis for future
research regarding the development of cream containing
LELC.
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ABBREVIATION:

LELC = leaf extract of Lantana camara Linn.; ASC AC
= ascorbic acid; ICy = half-maximal inhibitory
concentration; DPPH = 2,2-Diphenyl-1-picrylhydrazyl;
TEA = triethanolamine; pH = potential of hydrogen;
AAS = atomic absorbance spectrophometric; ppm =
parts per million; A = wave length; nm = nano meter; R
= replican; ss = semi -solid; Ldo = LELC's distinctive
odor; yw = yellowish white; sgb = slightly greenish
black; hmg = homogeneous; SD = standard deviation; g
= gram; mg/g = milligram per gram; pg/mL =
microgram per milli liter.
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ABSTRACT:

Lantana camara Linn. has potential as an anti-bacterial. The results of our preliminary research show that
changes in levels of quercetin, gallic acid, and tannin affect the antibacterial effectiveness of E. coli, S. aureus,
and P aeruginosa. In addition, changes in the levels of Fe, Zn, quercetin, gallic acid and tannin in the
preparations mentioned above are caused by free radicals. Free radicals can be counteracted with antioxidants,
for example ascorbic acid. The aim of this research is to determine the effect of adding 10% or 15% ascorbic
acid to the L. camara Linn. leaf extract cream preparation on antioxidant activity. Apart from that, we also carry
out cream standardization and irritation tests. In this study there were 6 groups of cream, namely cream 1 to
cream 6. Cream 1 is the cream containing 4% LELC. Cream 2 is the cream containing 4% LELC+10% ASC AC.
Cream 3 is the cream containing 4% LELC+15% ASC AC. Cream 4 is the cream containing 5% LELC. Cream 5
is the cream containing 5% LELC +10% ASC AC. Cream 6 is the cream containing 5% LELC+15% ASC AC.
Organoleptic test results of cream in these studies shows a semi-solid form, has a characteristic odor of LELC,
blackish green color, pH around 5, homogeneous, spread ability ranges from 3.8 — 3.9cm. ICso of cream
containing 5% LELC+15% ASC AC=2.64ppm. Cream containing 5% LELC+15% ASC AC contains
flavonoids, phenolics, and tannins of 0.637+0.018mg/g; 0.487+0.005mg/g; and 0.83+0.06 mg/g, respectively.
During the observation, no erythema or edema was found due to exposure to cream containing 5% LELC+15%
ASC AC. As a control, the cream base also did not irritate the skin. Thus, the cream containing 5% LELC was
proven to be non-irritating to the skin.

KEYWORDS: Lantana camara Linn., Cream, Quercetin, Gallic acid, Tannin, Ascorbic acid, Skin irritation.
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Lantana camara Linn. belongs to the Verbenaceae
family. L. camara Linn., known locally as tembelekan,
is a wild plant that grows without any special care.! L.
camara Linn. has potential as an anti-bacterial.>**
Previous studies have shown that the phytochemical
composition of L. camara Linn. includes phenols,
essential oils, flavonoids, proteins, carbohydrates, and
alkaloids. In addition, glycosides iridoid glycosides,
phenyl ethanoids, glycosides, oligosaccharides, quinine,
saponins, steroids, triterpenes, tannins, and
sesquiterpenoids are phytochemical components of L.
camara Linn.> The results of other research show that
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LELC contains alkaloids, tannins and

triterpenoids.®

flavonoids,

In addition, it is also shown that the extract of L. camara
Linn. which is formulated in soap which has an anti-
bacterial effect against S. epidermidis. Extract of L.
camara Linn. 4, 6, 8 and 10% showed inhibition against
S. Epidermidis.” Apart from that, tests have also been
carried out on the ointment containing leaves extract of
L. camara Linn. These tests include organoleptic tests,
homogeneity tests, and pH tests.>® There has been
research showing that L. camara Linn. extract ointment
5% more effective than a 10% dose in healing mouse
wounds infected with S. Epidermidis.® In addition to the
above research, it is also known that creams containing
3, 4, and 5% LELC showed changes in Fe and Zn levels
during storage for 6 months at 45 °C. Based on quercetin
levels, cream containing 4% LELC was the most stable
for a storage period of 6 months at 45°C, while cream
containing 3% of L. camara Linn. leaf extract is less
stable, and cream containing 5% LELC is unstable.!

Changes in the levels of Fe, Zn, quercetin, gallic acid
and tannin in the preparations mentioned above are
caused by free radicals. Previously, we have
standardized cream containing of L. camara Linn. leaf
extract enriched with ASC AC based on the content of
quercetin, gallic acid and tannin. Free radicals are atoms
or groups that have 1 or more unpaired electrons.
Therefore, free radicals in cream containing LELC
above needs to be suppressed so that the levels of the
active antibacterial substance do not decrease. Free
radicals can be counteracted with antioxidants.!® ASC
AC and vitamin E are examples of antioxidant
substances that can be used for this purpose. These
antioxidants can provide electrons to free radicals, and
can break the chain reaction of free radicals.
Antioxidants are important in cellular responses by
suppressing oxidative stress.!!

Antioxidant activity is expressed as a ICso or half-
maximal inhibitory concentration against free radicals.
ICso is the concentration of the sample that is able to
reduce 50% of the free radical DPPH.!? The antioxidant
activity of the extract was tested by the DPPH free
radical scavenging test. DPPH is a stable and purple free
radical, which can be absorbed at a wavelength of 517
nm. The presence of anti-free radical compounds causes
the DPPH free radical to be reduced so that it changes
color to yellow. Since the ICsy is inversely proportional
to the antioxidant potential of the extract, the lower of
ICso value, the better of antioxidant power of the
extract.!?

ASC AC has high antioxidant activity. It has been
proven that the higher the concentration used, the higher
the antioxidant activity. ASC AC is often used to

compare how strong the antioxidant potential contained
in fruit skin extracts.'* It should be noted that the use of
different solvents in the extraction process affects the
results of the antioxidant activity test. Antioxidant
activity testing uses the method of measuring free
radical capture by DPPH. Measurements have been
made on ASC AC which was used as a positive control
with an ICsy value of 5.63ppm.!> Based on ICso,
antioxidant activity is classified into very strong, strong,
medium and weak. Samples have very strong, strong,
medium and weak antioxidant activity if they have ICsg
< 50ppm, 50-100ppm, 100-150 ppm, and 150-200ppm
respectively.' If the sample has an ICso > 200ppm, then
the antioxidant activity is very weak.

Toxicological tests are generally carried out on animals,
for example mice and Wistar rats.!” Of course, the
toxicological test data are extrapolated to humans.'®
Beside that, irritation properties testing refers to:
Regulation of the Head of the Food and Drug
Supervisory Agency regarding Guidelines for In Vivo
Non-Clinical Toxicity Testing in 2014. Irritation activity
testing is carried out on preparations with the optimum
formula. The test uses a method of observing the
appearance of edema and erythema on the skin of test
animals.!® If the results of these observations show that
no mice died, it is concluded that the test material is safe
for use on the skin, does not cause side effects or
toxicity reactions.?’

Based on the description above, we tested the effect of
adding ASC AC to the cream containing of LELC on
ICso which can assess antioxidant activity. Apart from
that, we also carried out skin irritation tests on rabbits to
assess the safety aspects for the skin.

METHODS:

Time and Place of Research:

Preparation and manufacture of cream, and
standardization of the LELC which includes

measurements of pH, spread ability and organoleptics
was carried out at the Biomedical Laboratory, Faculty of
Medicine, Universitas Trisakti, Jakarta. Preparation,
manufacture of cream, and standardization have been
done in March 2024. Measurement of flavonoid, tannin,
phenolic, and antioxidant activity test of cream
containing of LELC or in combination with ASC AC
were carried out at the Pharmacy Laboratory, Pharmacy
Study Program, Faculty of Mathematics and Natural
Sciences, Universitas Sam Ratulangi, Manado. These
measurements were carried out in April - May 2024.

Cream manufacture:

The basic ingredients for the cream are prepared with
the following ingredients: stearic acid 16 g, cetyl alcohol
2 g, liquid paraffin 10 mL, methyl paraben 0.2 grams,
TEA 7 drops, glycerol 8.5 mL, aquadest Ad 100 g.
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Making cream is done by mixing stearic acid, cetyl
alcohol and liquid paraffin into porcelain cup 1, while
the other substances are in porcelain cup 2. Both are
heated at 70°C until completely melted without stirring.
After melting, mix the two ingredients (cups 1 and 2)
into the hot mortar, and stir quickly using a hot stamper.
Slowly add the hot aquabidestilata at 70°C, stirring
continuously until a creamy base is formed. After it is
ready, wait until it cools, then add the LELC (4% and
5%), and ASC AC (10% and 15%) according to the
formula. It should be noted that to obtain a
homogeneous cream preparation, stirring must be
carried out slowly and continuously. Cream
formulations containing 4%, and 5% LELC were made
by adding 4, and 5 grams LELC, respectively, to 100
grams of cream base.

In this study there were 6 groups of cream, namely
cream 1 to cream 6. Cream 1 is the cream
containing 4% LELC. Cream 2 is the cream containing
4% LELC + 10% ASC AC. Cream 3 is the cream
containing 4% LELC + 15% ASC AC. Cream 4 is the
cream containing 5% LELC. Cream 5 is the cream
containing 5% LELC + 10% ASC AC. Cream 6 is the
cream containing 5% LELC + 15% ASC AC.

Cream standardization:
Each time the study used leaf extract as an active
ingredient in cream, it is necessary to standardize the
preparations. Cream standardization is carried out by
carrying out pH tests, organoleptic tests, homogeneity
tests, and spreadability.?!

Cream phytochemical levels:

Measurements of flavonoid, phenolic, and tannin levels
were carried out on the 6 groups of creams mentioned
above. The tool used to measure phytochemical levels is
AAS2!

Antioxidant activity of cream:

The antioxidant activity of cream containing LELC or
combined with ASC AC was conducted using the DPPH
method.

Irritation test:

Irritation properties testing refers to: Regulation of the
Head of the Food and Drug Supervisory Agency
regarding Guidelines for In Vivo Non-Clinical Toxicity
Testing in 2014 (Peraturan Kepala Badan Pengawas
Obat dan Makanan tentang Pedoman Uji Toksisitas
Nonklinik Secara In Vivo tahun 2014). Irritation activity
testing is carried out on preparations with the optimum
formula. The test uses a method of observing the
appearance of edema and erythema on the skin of test
animals. The test animals used were New Zealand male
albino rabbits with healthy skin, weighing around 1.5 - 2

kg. The rabbits were placed in individual cages and
acclimatized for five days while still being given enough
food and drink.

The hair on the rabbit's back is shaved with scissors
carefully to avoid wounds on the skin. Parts of the rabbit
skin were cleaned, and left for 1 day, so as not to
interfere with the testing process. Cream weighing 0.5
grams is smeared on the rabbit's shaved back. The next
step is to cover it with a sterile bandage, and attach it
with plaster. The exposure time for the cream is 4 hours.
After the bandage is removed, the back skin is cleaned
with water. Observation of the test response assessed
whether there was erythema and edema on the skin of
the rabbit's back exposed to the cream. After the
covering bandage is removed, observations are made for
the next 1 hour. Follow-up observations were carried out
at 24, 48 and 72 hours after removing the bandage.

Observation and assessment of the emergence of
erythema and edema is expressed with scores of 0, 1, 2,
3, and 4. A score of 0 means that no erythema or edema
occurs. A score of 1 means there is very mild erythema
or edema (almost invisible). A score of 2 means there is
mild erythema (starting to become red), and there is
mild edema (red spots starting to appear). A score of 3
means there is moderate erythema (red), and there is
moderate edema (reddish spots measuring 1 mm). A
score of 4 means there is strong erythema (very reddish
= purplish red), and there is strong edema (red spots
measuring > lmm).

Erythema and edema guidelines use scores of 0, 1, 2, 3,
and 4. A score of 0 means no erythema or edema occurs.
A score of 1 means there is very mild (almost invisible)
erythema or edema. A score of 2 means there is mild
erythema (starting to turn red), and there is mild edema
(red spots starting to appear). A score of 3 means there
is moderate erythema (red), and there is moderate edema
(reddish spots measuring 1 mm). A score of 4 means
there is strong erythema (very reddish = purplish red),
and there is strong edema (red spots measuring > 1 mm).

The assessment of the potential for irritation is
calculated based on the average value of the emergence
of erythema plus the average value of the emergence of
edema and then divided by the time period required for
the appearance of these two parameters (erythema and
edema). A value of 0 - 0.4 means that the preparation
has no potential for irritation. A value of 0.5 - 1.9 means
that the preparation has little potential for irritation or
has the potential for mild irritation. A value of 2 - 4.9
means the preparation has the potential for mild or
moderate irritation. A value of 5 - 8 means the
preparation has the potential for strong or severe
irritation.!?
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Table 1. Cream composition

Cream Compound Cream 1 Cream 2 Cream 3 Cream 4 Cream 5 Cream 6
Stearic acid 16g 16g 16g 16g 16g 16g
Cetyl alcohol 2¢g 2¢g 2¢g 2¢g 2¢g 2¢g
Liquid paraffin 10mL 10mL 10mL 10mL 10mL 10mL
Methyl paraben 0.2¢g 0.2¢g 0.2¢g 0.2¢g 0.2¢g 0.2¢g
TEA 7 drops 7 drops 7 drops 7 drops 7 drops 7 drops
Glycerol 8.5mL 8.5mL 8.5mL 8.5mL 8.5mL 8.5mL
Thick extract 4g 4g 4g 5¢g S¢g S5¢g
Ascorbic acid Og 10g 15g Og 10g 15g
Water add 100 g add 100g add 100g add 100 g add 100g add 100 g

Abbreviations: Cream | = the cream containing 4% LELC; Cream 2 = the cream containing 4% LELC + 10% ASC AC; Cream 3 = the cream
containing 4% LELC + 15% ASC AC; Cream 4 = the cream containing 5% LELC; Cream 5 = the cream containing 5% LELC + 10% ASC AC;

Cream 6 = the cream containing 5% LELC + 15% ASC AC.

Research Ethics:

This research has passed the ethical review number
065/KER/FK/V/2023 from the Research Ethics
Commission of the Faculty of Medicine, Trisakti
University.

Analysis Method:

The data obtained included pH, spread ability,
organoleptics, levels of flavonoid, phenolic, tannin,
antioxidant activity, and irritations parameters. To
determine changes in levels of flavonoid, phenolic, and
tannin due to the addition of ASC AC to cream
containing LELC, a linear regression was used. To
determine changes in antioxidant activity in cream
containing LELC or in combined with ASC AC, a linear
regression test was used. The irritation criteria for cream
preparations in this study are based on BPOM RI12014."

RESULTS:

Cream composition:

The composition of the cream contains LELC in
combination with ASC AC is presented in Table 1.

Standardization of cream containing LELC:
Each time the study used cream containing LELC it is

necessary to standardize the preparation. Cream
standardization is carried out by conducting organoleptic
tests, pH tests, homogeneity tests, spread ability tests
and phytochemical content.

Organoleptic test (shape, smell, and color):
The results of organoleptic tests of cream containing of
LELC is presented in Table 2.

Based on the Table 2, the organoleptic test of the cream
shows that it is semi-solid, the cream has the
characteristic odor of LELC, and is colored like the
extract. The cream base has an average pH of 6, while
the cream containing LELC or combined with ASC AC
has an average pH of 5. Cream base preparations, cream
containing LELC or those combined with ASC AC are
homogeneous. The cream base preparation has a higher
spread ability compared to cream containing of LELC,
or those combined with ASC AC.

Flavonoid, phenolic and tannin levels of cream:
Measurement results of flavonoid, phenolic, and tannin
levels of cream containing LELC or in combination with
ASC AC is presented in Table 3.

Table 2. Organoleptic test results of cream containing of LELC or in combination with ASC AC

Test Cream base Cream 1 Cream 2 Cream 3 Cream 4 Cream 5 Cream 6
Oeganoleptic test (shape) ss ss ss ss ss ss ss
Oeganoleptic test (smell) - Ldo Ldo Ldo Ldo Ldo Ldo
Oeganoleptic test (colour) yW sgb sgb sgb sgb sgb sgb

pH 6+0 5+0 5+0 5+0 5+0 5+0 5+0
Homogeneity hmg hmg hmg hmg hmg hmg hmg
Spreadability (100 gr) 5.21+£041 3.8+0.28 3.9+0.31 3.9+0.32 3.8+0.29 3.9+0.29 3.9+0.28

Abbreviations: Cream 1 = the cream containing 4% LELC; Cream 2 = the cream containing 4% LELC + 10% ASC AC; Cream 3 = the cream
containing 4% LELC + 15% ASC AC; Cream 4 = the cream containing 5% LELC; Cream 5 = the cream containing 5% LELC + 10% ASC AC;
Cream 6 = the cream containing 5% LELC + 15% ASC AC; ss=semi-solid; Ldo = LELC's distinctive odor; yw = yellowish white; sgb=slightly

greenish black; hmg = homogenous.

Tabel 3. Measurement results of flavonoid, phenolic, and tannin levels of cream

Measurement results | Cream 1 Cream 2 Cream 3 Cream 4 Cream 5 Cream 6
(mean = SD) (mean £ SD) (mean £ SD) (mean £ SD) (mean £ SD) (mean £ SD)
Flavonoid (mg/g) 0.627 +0.031 0.615+0.013 0.637 +0.018 0.615 £ 0.026 0.601 +0.01 0.637 +0.018
Phenolic (mg/g) 0.454 + 0.040 0.481 £ 0.010 0.478 +£0.010 0.487 +0.006 0.485+0.013 0.487 + 0.006
Tannin (mg/g) 0.870 + 0.080 0.820 +0.070 0.800 + 0.060 0.860 + 0.050 0.830 + 0.050 0.830 + 0.006

Abbreviation: Cream 1 = the cream containing 4% LELC. Cream 2 = the cream containing 4% LELC + 10% ASC AC. Cream 3 = the cream
containing 4% LELC + 15% ASC AC. Cream 4 = the cream containing 5% LELC. Cream 5 = the cream containing 5% LELC + 10% ASC AC.

Cream 6 = the cream containing 5% LELC + 15% ASC AC.
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Cream containing 4% LELC or combined with ASC AC
reduced tannic acid levels (R?>= 0.9423). Regarding the
treatment of adding 10% or 15% ASC AC to cream
containing 4% LELC did not change the quercetin levels
(R? = 0.206), but was unable to change the gallic acid
levels (R?> = 0.6575). Cream containing 5% LELC
combined with ASC AC is not too strong in reducing
tannins (R? = 0.75). Regarding the treatment of adding
10% or 15% ASC AC to cream containing 5% LELC
did not change the flavonoids levels (R? = 0.3674), but
was unable to change the phenolic levels (R? = 0).

Antioxidant activity of cream containing 4% LELC:
Determination of ICsp in the cream containing 4% LELC
as follows: % DPPH radical inhibition = [(Absorbance
control - Absorbance of test material): Absorbance
control] x 100 %. Absorbance control (absorbance of
test material) = 0.7757; absorbance of test material for
10, 20, 40, 60, and 80 ppm are 0.4184, 0.3693, 0.3391,
0.3318, and 0,2568 respectively. Result of % inhibition
of DPPH radical 10, 20, 40, 60, and 80 ppm are 46.06%,
52.39%, 56.28%, 57.22%, and 66.89% respectively.

The sample concentration and percentage inhibition are
plotted on the x and y axes respectively in the linear
regression equation. This equation is used to determine
the ICso value of each sample expressed by a y value of
50 and the x value that will be obtained as ICso.
Regression equation to calculate ICsp in cream
containing 4% LELC is y = 4.649x + 41.821. The y
value is replaced with 50 (determination from ICsp) =
50 = 4.649x +41.821 = x = 1.759303ppm. The x value
= is the ICsp value = 1.759303 ppm. ICsy of cream
containing 4 % LELC = 1.759303 ppm.

Antioxidant activity of cream containing 4% LELC
+10% ASC AC;

Determination of ICsp in the cream containing 4% LELC
+ 10% ASC AC as follows: % DPPH radical inhibition
= [(Absorbance control - Absorbance of test material) :
Absorbance control] x 100 %. Absorbance control
(absorbance of test material) = 0.7757; absorbance of
test material for 2, 4, 6, 8, and 10 ppm are 0.4131,
0.3640, 0.3179, 0.3076, and 0,2488 respectively. Result
of % inhibition of DPPH radical 2, 4, 6, 8, and 10 ppm
are 46.75%, 53.07%, 59.02%, 60.34%, and 67.97%
respectively. Linear regression equation 2> y =4.971x +
42.517. The y value is replaced with 50 (determination
from 1Cs0) = 50 = 4.971x + 42,517 & x= 1.505330
ppm. The x value = the ICso value = 1.505330ppm. ICs
of cream containing 4% LELC + 10% ASC AC =
1.505330ppm.

Antioxidant activity of cream containing 4% LELC+
15% ASC AC:
Determination of ICso in the cream containing 4%

LELC+ 15% ASC AC as follows: %DPPH radical
inhibition = [(Absorbance control - Absorbance of test
material): Absorbance control] x 100%. Absorbance
control (absorbance of test material) = 0.7757,
absorbance of test material for 2, 4, 6, 8, and 10 ppm are
0.3949, 0.3518, 0.3459, 0.3019, and 0,2468 respectively.
Result of % inhibition of DPPH radical 2, 4, 6, 8, and 10
ppm are 49.09%, 54.65%, 55.41%, 61.18%, and 68.18%
respectively. Linear regression equation 2> y = 4.461x +
44.299. The y value is replaced with 50 (determination
from ICsp) 2> 50 = 4.461x + 44,299 > x = 1.277964
ppm. The x value = is the ICso value: = 1.277964 ppm.
ICso of cream containing 4% LELC + 15% ASC AC =
1.277964 ppm.

Antioxidant activity of cream containing 5% LELC:
Determination of ICsg in the cream containing 5% LELC
as follows: % DPPH radical inhibition = [(Absorbance
control - Absorbance of test material): Absorbance
control] x 100 %. Absorbance control (absorbance of
test material) = 0.7757; absorbance of test material for 2,
4, 6, 8, and 10 ppm are 0.4315, 0.3556, 0.3279, 0.3070,
and 0,2575 respectively. Result of % inhibition of DPPH
radical 2, 4, 6, 8, and 10 ppm are 44.37%, 54.16%,
57.73%, 60.43%, and 66.81% respectively. Linear
regression equation 2 y = 5.115 x + 41.355. The y
value is replaced with 50 (determination from 1Csg) -
50 = 5.115 x + 41.355 > x = 1.690127 ppm. The x
value = the ICso value = 3.365619 ppm. ICso of cream
containing 5% LELC=1.690127 ppm.

Antioxidant activity of cream containing 5% LELC
+10% ASC AC:

Determination of ICsg in the cream containing 5% LELC
+ 10% ASC AC as follows: % DPPH radical inhibition
= [(Absorbance control - Absorbance of test material) :
Absorbance control] x 100 %. Absorbance control
(absorbance of test material) = 0.7757; absorbance of
test material for 2, 4, 6, 8, and 10 ppm are 0.4021,
0.3782, 0.3197, 0.3078, and 0,2628 respectively. Result
of % inhibition of DPPH radical 2, 4, 6, 8, and 10 ppm
are 48.17%, 51.24%, 58.78%, 60.31%, and 66.12%
respectively. Linear regression equation 2> y = 4.497 x
+43.433. The y value is replaced with 50 (determination
from ICsg) > 50 = 4497 x + 43433 > x =
1.460306ppm. The x value = the I1Cso value = 1.460306
ppm. ICso of cream containing 5% LELC + 10% ASC
AC =1.460306 ppm.

Antioxidant activity of cream containing 5% LELC
+15% ASC AC:

Determination of ICsp in the cream containing 5% LELC
+ 15% ASC AC as follows: % DPPH radical inhibition
= [(Absorbance control - Absorbance of test material) :
Absorbance control] x 100 %. Absorbance control
(absorbance of test material) = 0.7757; absorbance of
test material for 2, 4, 6, 8, and 10 ppm are 0.4148,
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0.3447, 0.3052, 0.2805, and 0,2310 respectively. Result
of % inhibition of DPPH radical 2, 4, 6, 8, and 10 ppm
are 46.52%, 55.56%, 60.65%, 63.83%, and 70.22%
respectively. Linear regression equation 2 y = 5.567 x
+42.655. The y value is replaced with 50 (determination
from ICsp) =2 50 = 5.567 x + 42,655 2> x = 1.319382
ppm. The x value = the ICso value = 1.319382 ppm. ICs
of cream containing 5% LELC + 15% ASC AC =
1.319382 ppm.

Based on the phytochemical profile data of cream
containing LELC or a combination with ASC AC, it
shows that the addition of ASC AC to cream containing
4% or 5% LELC decreases 1Cso, meaning it increases
antioxidant activity. Because cream containing 4% or
5% LELC combined with ASC AC has an ICso value
<50 ppm, its antioxidant activity is strong. The above
data show that the addition of ASC AC to the cream
containing 4% or 5% LELC decreases IC50, meaning it
increases antioxidant activity. Since the cream has an
ICso value < 50 ppm, it can be stated that its antioxidant
activity is strong.

Iritation test:

The results of shaving, and testing preparation for cream
containing 5% LELC + 15% ASC AC which was
exposed for 4 hours, and covered with a bandage is
presented in Figure 1.

The results of the irritation test of cream containing 5%
LELC + 15% ASC AC are presented in Figure 2.

The results of this study show that no rabbits died due to

—s

skin irritation tests.

Figure 1. The results of shaving, and testing preparation for cream
containing 5% LELC + 15% ASC AC which was exposed for 4
hours, and covered with a bandage.

DISCUSSION:

Organoleptic test results of cream containing 4% and
5% LELC and the combination with 10% or 15% ASC
AC shows a semi-solid form, has a characteristic odor of
LELC, blackish green color, pH is around 5,
homogeneous, ability to spread ranges from 3.8 — 3.9
cm. The organoleptic test results in this study
demonstrated that the results were the same as the
results of our previous study.!?! This is due to the cream
component of LELC similar or alike. This is because the
components of cream containing LELC are similar or
identical.

Figure 2. Irritation test results. A=After 4 hours of exposure to the tested cream, it was then washed, then observed 1 hour after washing.
B=After 4 hours of exposure to the tested cream, it was then washed, then observed 24 hours after washing. C=After 4 hours of exposure to the
tested cream, it was then washed, then observed 48 hours after washing. D= After 4 hours of exposure to the tested cream, it was then washed,
then observed 72 hours after washing. *=Application site of cream base. **=Negative control without smearing. ***=Application site of cream
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Previous research results have demonstrated that L.
camara Linn. is a wild plant that can be used as a source
of bioactive substance,?>?>?* such as quercetin, gallic
acid and tanic acid.>®> A previous study showed that
levels of flavonoids in the LELC was 243.89+1.30mg
Quercetin Equivalent/gram.?® In addition to bioactive
substances, it should be noted that L. camara Linn.
contains heavy metals resulting from the accumulation
of absorbed nutrients.?” There are several factors that
influence flavonoid levels, including temperature.
Cream storage temperature has been demonstrated to
change quercetin levels, thereby affecting antibacterial
activity.?! Based on the facts in this study that ASC AC
combined with 4% LELC in cream reduced tannin levels
(R?= 0.9423). The addition of ASC AC did not change
flavonoid levels (R?= 0.206), but was not able to change
phenolic levels (R? = 0.6575). The research results can
be applied to maintain levels of quercetin, gallic acid
and tannic acid in preparations, especially cream
preparations. The results of this study are important and
in accordance with previous studies that demonstrated
the importance of measuring ascorbic acid levels in
herbal preparations.?$2%3°

Our suggestion above is based on the fact that cream
preparations that are stored for a certain period of time
can experience changes in flavonoid (quercetin as a
flavonoids equivalent) levels or in other words they are
unstable.! Significant changes in flavonoid levels in
preparations due to the influence of storage temperature
have also been demonstrated by previous studies.?! The
stability of preparations containing LELC needs to be
maintained so that the flavonoid, phenolic and tannin
contents remain stable. It is hoped that preparations
containing flavonoids, phenolics, and tannins will be
stable, so that they function optimally as antibacterials
and skin wound healers. This is in accordance with the
results of previous research on the importance of extract
optimization.?!

We demonstrated that ASC AC added to cream
containing 4% LELC had the effect of changing
quercetin levels, but had less effect on changing levels
of gallic acid, and tannic acid. Therefore, we
recommend that to maintain the levels of quercetin,
gallic acid, and tannic acid in the preparation it is
necessary to combine it with other compounds besides
ASC AC. ASC AC combined with 5% LELC in the
cream is not too strong in reducing tannic acid levels
(R?= 0.75). Beside that, the addition of ASC AC did not
change quercetin levels (R? = 0.3674), but was not able
to change gallic acid levels (R?>= 0). Based on this data,
we decided to choose cream containing 5% LELC
combined with ASC AC compared to cream containing
4% LELC which is being developed as an antibacterial
and skin wound healer. Our choice of cream containing

leaf extract of L. camara Linn. in combination with
ASC AC is in line with the statement that ASC AC has
the potential to fight various types of diseases in
humans. It was further stated that ASC AC acts as an
enzyme cofactor that is needed in various physiological
functions.’>3

The data above shows that the addition of ASC AC to
cream containing 4% and 5% of LELC reduces ICsq,
meaning it increases antioxidant activity. Because 4%
and 5% of LELC or combined with ASC AC, has an
ICso value of < 50ppm, its antioxidant activity is strong.
The results of this study are in line with the concept that
ICs is related to antioxidant activity.>* The results of
other studies demonstrated that the ICso of the methanol
extract of L. camara Linn. 204.3pg/mL,* while C.
racemosa extract has an ICsy value of 159.8 ppm.*® As a
comparison, the ICsy for D. longan seeds extract is 32.13
ug/mL, while D. longan peels extract is 23.50ug/mL.>’
These results are certainly different from the results of
our research, because the samples measured by ICsg
were different. Different results regarding antioxidant
activity have been demonstrated in previous
studies.3%3% 40

Skin irritation test in the development of cream
containing LELCcombinet with ASC AC is still an area
of intensive research. The irritating effect of the
preparation can be evaluated not only on the skin of
experimental animals, but can also be carried out on
reconstructions of human epidermis and corneal
epithelium.*' Applying the cream to the mice's backs
was carried out in a closed manner using sterile gauze,
bandages and non-irritating plaster, thus ensuring and
helping absorption of the test material, as well as
avoiding environmental influences.*” The bandage we
used in this study is easy to buy on the market, but can
be used well. The choice of bandage is in accordance
with the conclusions of previous research.** During the
observation in this research, no erythema or edema was
found due to exposure of cream containing 5% LELC+
15% ASC AC, and it was also shown that the cream
base was not irritating to the skin.

In this study it was demonstrated that cream containing
5% leaf extract of L. camara Linn. combined with 15%
ASC AC did not irritate the skin. These data make it
clear that the components in the cream are not irritating
to the skin. Based on the results of the irritation test, it
seems that cream containing LELC+ 15% ASC AC
could be an alternative to be developed as a topical
preparation for skin wounds. We hope that other
research will be produced so that it can be used as a
basis for future research regarding the development of
cream containing LELC.
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LIMITATIONS:

Although we have demonstrated standardization of
cream containing LELCcombined with ASC AC,
assessed ICso, and skin irritation tests in rabbits, we have
not been able to test its antibacterial activity. Testing the
antibacterial activity of  cream containing
LELCcombined with ASC AC still needs to be carried
out. The basis for developing cream containing
LELCrequires data on levels of quercetin, gallic acid,
tanic acid, ICso, and antibacterial activity.

CONCLUSION:

The results of organoleptic tests on creams containing
LELCor combined with 10% or 15% ASC AC showed a
semi-solid form, a distinctive odor leaf extract of L.
camara Linn., blackish green color, pH around 5,
homogeneous, spreadability ranging from 3.8 - 3.9cm.
ICso of cream 1 = 1.759ppm, cream 2 = 1.5053ppm,
cream 3 = 1.278ppm, cream 4 = 1.690ppm, and cream 5
= 1.460ppm, and cream 6 = 1.319ppm.

During the observation, no erythema or edema to the
skin was found due to exposure of cream containing 5%
LELC+ 15% ASC AC. ICsyp of cream containing 5%
LELC+ ASC AC 15% = 1.319 ppm, does not irritate the
skin. Based on the results of the irritation test, it seems
that cream containing 5% LELC+ 15% ASC AC could
be an alternative to be developed as a topical preparation
for skin wounds. We hope that other research will be
produced so that it can be used as a basis for future
research regarding the development of cream containing
LELC.
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