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Preparation, Characterization and Evaluation of a Natural Clay-

Based Formulation for Cutaneous Leishmaniasis Therapy

Abstract
Cutaneous Leishmaniasis represents an increasingly significant health

challenge in Syria, particularly in Aleppo Governorate, which remains a
well-established endemic focus. Due to the limited efficacy, high toxicity,
and considerable cost of conventional drug treatments, there is a growing
need to develop safe and effective topical formulations derived from local
natural sources.

In this research, a combination of natural components, previously
investigated for their activity against cutaneous Leishmaniasis, was
selected, including Aloe vera extract, pistachio peel extract, and bee
propolis extract. These extracts were incorporated as an emulsion into a
topical clay formulation based on pure Aleppo “biloun” clay, known for its
drying and high absorption properties. The formulation was further
supported by Jabboul salt, valued for its antiseptic effects, as well as zinc
oxide, which contributes to dry and reduce irritation and infection. Olive
oil and castor oil were also used because of their moisturizing properties
and their soothing effect on skin irritation. This study included an
evaluation of the physicochemical properties of the prepared formulation

such as texture, homogeneity, emulsion type, distribution, pH and stability,
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followed by an assessment of its efficacy on eleven volunteer patients
suffering from cutaneous Leishmaniasis unresponsive to conventional
chemotherapy, after receiving meglumine antimoniate according to
standard protocols.

The results demonstrated that the developed natural clay—based
formulation has suitable physicochemical properties and remarkable
improvement in patients, reflected by a reduction in lesion size, decreased
inflammation, and diminished exudates, after four weeks of application
with no notable side effects. These findings indicate that the developed
formulation is a promising adjunctive option in the treatment of cutaneous

Leishmaniasis.

Key words: Cutaneous Leishmaniasis, natural clay—based formulation,

Aleppo biloun clay, Jabboul salt, Aloe vera, pistachio peel, bee propolis.

13



Apalall Liladlll £ (b Lgrillnd aus g Ao ik s it Al 519 e

-

dadia -1

Dol s lalle syl 40kl (mha) e (Leishmaniasis) cillaidll o)y aa)
& il Qhll ey sading allell S (e %80 (e ST o ) dpallall daial) daliie
cigalal) Lilediallly 3¢ g1 sall (3lalial) ST cpe Jacs giall (5 Aikaie a5 ¢ alype¥) 528 Jia yui
Joll by A dad e Jiny desd ASY) clileddll o)y e JSEN 3 e,
e mallal) e e cila il b Jias dla T Laws ¢ Lalall AL (sandfly)
dals gl pitpe Ll dyysm b Jand [201] dadly Lsa el Lo Ulle 5 pna)
aas YY) Gy 3] la Ba o Caped L LAl e daiy) ) ela ddailae
0050l A (e o)l (e aad) (e ST ([4] cilpledall 21 (po 85l Jlai )

5] Japll Ld land il

ALaYL gl callalal) daslia e 3agane Lgidlad o V) cbadine L3l ladle Jig a2
dgaal dag (A L[6] Adlall amlSs 20l Bae Jshay ccalilly ASI Aldind) Lgnan )

claliiall cidl 2y a5y giay ddladlly GLYl et Lmah Gl paniivee (e aad)

asial Craadinl G cillgll) dadle 3 5L D cAgaeall S Aalall glse Al

7] 4K Lmidie e jaladS

Liladill aclall 23all 3 (Aloe vera) sl jlua dadla 3l dide Cilagl el
Gun il Sladlall (e Lpls HUT Jlad )l desliall VS 3 Lagead dola))
18] AlS 5l aS Gpan (953 ¢ B (o) iy Talall V) b iy (puaat Jans)
all i) jaay sy (35 LA aladiu) 3l cluhall cadl el ) daleayl
Liladall aclus # NS (bee propolis) Jaill jSe QS ([14-12] (pistachio peel)

J16 ¢15] dalsl)

14



;\,\M\JM\P#\M e daala Aas
ubd gad ygegul 0 dhaede 2026 ple 1 23) 48 alaal)

il e Ay)gull mpdall 3))54ll (0 (Aleppo biloun clay) dadl ¢sball cala ey
zele 223 LS [17] bpdall diballly dpalsiaV] aaibiads Golaally olie (g a2ll e Ll
sl Jally s Gyd Gsin el S (e gyaiuddl (Jabboul salt) J sl
3 Ll 4l oty el jad el A5l Tuke i o Lo Ll 13550 ¢as ol
oo all i (Zine oxide) clijll ansl aaluy clld ) dila) L[18] dymaasall gl 2

[19] dubalall cldy) Cadats lgaly)

Al sl gl Gmns Gammsall gl (8 Lealasinl (Sa ) Regall LSl (e
S claliiudl ek JELS (castor oil) g55all <y (olive oil) sl <y Jie
[20] 4apes Jlaia) Jaliig aladl canda i ae Alladll 1l Sl

Slo it minge Lnh drpa el ) Ginall 13 Giagy (lblanal) 038 o B
Liladlll Vs (8 Lillad aniiy (Al syl Lpadilad dul)y dglaall dpedall 315l
sl Ml dagliall Fyalal

Ebhlly dgall -2
gy 3gally Algall —1-2
Agall —1-1-2

Gy (A cls (Jand) Aa) e mle (A cla) Al ol bl ol
Dasl) c(Apsm colen iy dysa) alall Giadll ol o(Apsm ) i) sl
Oe Wb &8 QB feay Gpaele ((Apsu cdluad) dadll e ((Aysm o lusadl)
Ad e Wbt & Glyss aslins <lijll 2l (DSM Sinochem, India) 48,
TNN development LTD, ) 48,5 (e 03108 & g5 A1l <) «(Titan Biotech, India)

(s Aeli) i) Slea (e 4de Jsaall &3 ki ¢Le ¢(China

15



Apalall Liladlll £ (b Lgrillnd aus g Ao ik s it Al 519 e

iy Sgal) —2-1-2

Lagall 430 (ulés «Rotary Vacuum Evaporator (STUART) ln i
dha e ¢ Al alea dypia disdas (Sartorius Stedim Biotech, Germany)
e cdaal )l ¢ il ¢y «(DI' 18 basic, ultra turrax, Germany) =il Jle L&

.(Precisa Laboratory prime XB220A) _.lua
Gkl -2-2
1doly) LA juaas —1-2-2

& ey bV sl adai cdyliny Just cdaludly Aaalll 4l )0 laal Sy
e e ging G e SSDU Lpealy ~ Lol 4282 30-20 524l Agec dmaa
LSl Calgall A3} iy 5 dam BhsY) Jut alay ¢ GSDUN AN 2y L alall el )
Lai) . Jala Glaall el ) Jgeasll Lighs 48)50 (35 Leai ool slf alasinly Llal)s
lyatll o (e 1a38) 321 Ay %70 Il il o (S pladinly ey Dl
Dl i Aoty LAl S5 A il ey cAball Byl dayd vie 4883 60-30 sl
Ayl Aada o Jpaall i 45)0 40 55l Y 5l da)d diey (addie Jadia s

[22 21] alaanid sials
lal) Fiudl) B ADA juaai —2-2-2

Bl A de () B i & iliny Jusit alall (audll Al Gl sl can
52 ey alt %10 (gl S BT ) Ashl) A Jos i e Ay 4540
alaziuly cplaatll Aigylay (MY S LGSR paase o Jpeanll 4yie dintagy 2alal)
2 clghadll 385 %70 Jstiy) cude

(e tBsna) 10:] Ay coddl) e (DY) oSas alay sley 8 Gonnd) s

16



w\"w\e#\% e daala Aas
ubd gad ygegul 0 dhaede 2026 ple 1 23) 48 alaal)

48-24 334 el iy Adjall By dayy die (Luasy iy 4-3) (gy50 JSi slesl) 2
Gl led e aladiuly Ldall S5 A ddall 4800 (e palaill Basy iy Aol
piala dajl Aadla o Jsanll Aygie da)n 40 5l Y Bl dayd ey (addie hria
[12] alaasdu

Jadll jse Lada juiaai —3-2-2

dal (e clelusae ahd) a5 el Jaill LA (e 83l alA) Sall aany
oA iy (A Gsase o Jpanll 4 piie dindas ladinly cadall Jagadis olsdl) o4
Al lslasl) (385 %70 JatY) cude alasiuly (plaaill 45,k

tsanna) 10 0] Apuiy el il 5 ((BUeY) pSas ala) sley (& Goanal s
@5 S slegll my Al Bl Aay e alle (e 8 g elesll Gl (e
sanl eIy G gl AdA e Jpeanll mpial) i ol 7 53al (e e 4-3)
24 23] i sala

dadal) Ll Ayl juiaad —4-2-2

O Aniign B (o of 5 s oliass IS8 e (mae 0 Bl 8 By Bl

Aapall 50 100 jpan Jal e 1 Jsaall 8 Gaiagal) & a2 gpalal

dadal) Atdal) ddsal) ligfa i1 Jgan

% dsasl) Ossall
%40 | Gl sl gshall s
%3 Sl e
%3.8 | Al Fdll 58 DA
%2 dadll ke DA
%3 JERNFAER
%5 Ol G

17



Apalall Liladlll £ (b Lgrillnd aus g Ao ik s it Al 519 e

%4 gaAl )
%2 b3l s
%1 OBl faa
%38 Opale
%0.2 Slygu pgaalisn
%28 hie sl

Lo Jaill ey sl Gl odds 1851 ciladla Gili o dlall jghall juass —f
faas Oppelall cagasall s (Il mle Ciliay & o @ity il sl )

Gy sl Gy Al sl e sl opl e il k) skl judat -

S s gl el gl Caliay A3l Adal) skl aa il slal) cdladud —
o dsanll Jia gadll e @liai ae 2°40 Bha Aoy Sl plas e Sl skl

s LA, Sl s i 8 il Ll s 10
drplal) dihal) diall 4l 5358 Gaibadl) dufs —5-2-2

A Y Gadas 25 Aygladll Clialgall syasall Zipall d6Uae (e X Jal o

e E e gl i) U8 of We dlgile
eanll LEaY) —1-5-2-2

calsilly sl AaShl) ¢l Ahyay @lldg Lile peand) (and DA G &

18



M\JM\PM\M e daala Aas
ubd gad ygegul 0 dhaede 2026 ple 1 23) 48 alaal)

laioial) Jaad yaas —2-5-2-2

ol iy 49 il G ¢ punaall Calais) aad 0a5 ol (e dpaail) Al Crerii
adaay ‘slt\jhj LS:’L“ @Ju\ b‘))L ui ‘5_\:...3 ua‘ga&d\ clatildl & e Wl Cb:‘uﬁ\ U;\ el (e
adaaiy cuill sa alaisall aplall sl o ey 1368 cCaliaall oLl Joasil 13) Wl ca/

e

iyl ladl —3-5-2-2

Al Wy 4055 g2e ey Aol e Tigyy madl 2a (g0l
(PH) dagaal) da )3 paai —4-5-2-2

sl pH dad (455 of any (pH Meter diagesdl (uliie Slea aladinly asdll gyay
sl U8 e dealll dia pasall 06K S15.5 a5 aladl pH Al e A8

aldl) L) —5-5-2-2

Loyl aa clldy ¢ jged AN Badd ATl Alagliag Capll e pasall A5l A
Aashylls Hlhall daya e dpaplal)

Lalal) Liledlll 23 A& Lagdal) Apiidal) dipal) 4lad anidi —6-2-2

Ot e s Aalal) Lilelllly (ubias (e shiia (oaye (o B)ghaall dapall dllad anis o
meglumine ) Gliseil Cpaslise olsy dalledl lsedl Cam ol Jlsall #3lal
11 oyl 2ae iy LD BT @l JI5 Yy J8Y) e (ia 8 laiay (antimoniate

gl o cpegliall JS ady A 685 22 o aaslee] Cangli copuiall (e iy

19



Apalall Liladlll £ (b Lgrillnd aus g Ao ik s it Al 519 e

al jsall e\l;l.uh CL«J\) c‘;bﬁ\ CM ?Q\A CM ?‘Hh 3yshaall dauall Canday
sl i

cenld 4 50a Loy (40 el Loledll g A A8V e 5)shaall daall (3l o
R ASa il all (dady ¢ lpanl) Al Al aviis A8V aaa s Al Chay
Gk U8 (e A pped) llaaSlall Joaiy Bl 2ayg J8 AU g Jalill o3 (2 s

3.541; 'B.J\T.\Q (.%A UA:\A.A
a8l gilidl) -3
dgagdal) uidal) dduall juast —1-3

Cn Andine A (g5a of J daad lation JS30 e Gaae o Hilie (A 3yshaall dasall o)
sl ) gl sl skl dala) Gk e 8 pilad) Aaplall aladiuly juaatl S5 Gl
sl ity @A) S jea s elall ae Dlaiud dale agas (Sl il
sl ady 3 aaluy adl WS cof 5 Calatiaal) Jaai aasnys Sy Sl gpyshall o oadaud
sl 4500 Balys uliall Clall Caas Gldll e Jsaall Sl gl (e ae
Gl caly Laby dslall 4dls sale o)licl Lpall Gilis aie e Gopmalall 2ol
Agall o) - alatials il ol gylailly agipall sall aial dlila 3ale 53 o g3 saall
lally bl a4 (ol Ll LS Aalal) Lilaiall) = Slal dipall (pania Fadiiaaall Alladl)
Osill ) ALaYL (Jaill ey alall Gl iy Dagly) ciladas sl

REG RS PE TN UM
all Lasy) —2-3
J8 Sle )a selae ol i€y Byghaall Aapall ol aii cha) o HLaaY) 13 se by

Aala Gl gl 0S5 s (sl e plsis sl Akpeall gl A8l CLES) o)

20



M\JM\PM\M e daala Aas
ubd gad ygegul 0 dhaede 2026 ple 1 23) 48 alaal)

G alae (e el gl (s DS (e A Auilatie g coslul) (pla dgag s
calaiad) ad §f Jladil §f gead S Gl

latial) e yaas —-3-3
IS dyumnal) Al o S5 Las caliaall oLl gz 150000 AL ) shaall dageal) of cs
el Jale aladinly @l by cof § alainad) Jaa iy Jile oala sk L) (laiase
LD paa ga slall Cae

Jaiey) ladl —4-3
Ca) alasind o (BLai) sy el Algas Ll Alall e 3yshaall dageal) GGulsi vie Jas )
Jlemind o LS calall e adl) Alggus (38a3 6 2ele 8 Gppelally £330 Cuys o5l
conkill GlKa Glaily) Je 3yaal) s < eALu Rt —

(pH) daganll daye yaas —5-3
A gan oy (ye Ay Al s clidans 6 (g5l By sTaall Araall dmgan Ao e (o 2ag
cermsall bl bty Alal) 08 e Jesil) s dagall (8 Uil calal)

aldl Ll -6-3
Lsh)s Bl e dpapdall bg il Gaa )oed D Baad )l o 505 ghaal) drpall iy
A5l Axdl ) 2sally DY) Jalal) lainly Gy i (Ko codll o3 DA Claicsall
Asgall 455 (e a5

Lalal) Liladlll 23 A& Ladal) Aiidal) dipal) Alad anidi —7-3
ity [ 18] ALkl &l o Jyanl) b Je iy ([17] Qi ¢pshal) (b alisiial dni

21



Apalall Liladlll £ (b Lgrillnd aus g Ao ik s it Al 519 e

Loyl ([15¢12:9] Jaill y€ey dal) Gidll sy haolY) cilada Juasy lgily)
goAl) Cuys sl ) 8 e el caiats ([19] Qligll 2l Jedy A8V Caias )
Aalal) A1 Ala 8 Gy ave il e U5 8 2oLy 3 Y1 ([20]

2 sl G qalid 4 smy pmpal) o 5yshaall drpall Gulai il ekl &

) o Ampdal) Al dipeall (et il 12 Jgaad)

ddasdal) Ao ildalsag ;\.nl.a.a}'\ G\sa U yadl .
Adlal)
il Lagale (puuad . ;
A fida 48] gyl ?ﬁ\ 3 38 jee 1

Glae 481 s
L) ans alis

dady g dilie &) (el A | A 27 e AT |2

Al luadly
gealy Bgale guni | o .

R da g1 48] ¢ ) adl) w42 jae 3
Glae 481 < sl e <
S Aagie 81 ¢ iadl 229 e S5 | 4
Gl 481 ol
S Angibe 4l ol ol | 422 e | 5
Gl 481 ol
= Aagibe 481 (g puudl 249 e <3| 6

GBlie 48V i<
Al paa pali
Aadgll sl
Al paa pali
Aadgll sl
Al paa pali
Ladgll sl

dadg e Alie A1 (el ) | A 44 e A | T

dadg e Alie A1 (el 2l | 33029 e | 8

dads e Alie 41 ¢ e ) | A 4] e A |9

22



Laual) g 4kl o ghal) Alalea oaas daaly daa

bl gl ygwgml 2 dhaade 2 2026 als 1 211l 48 sl
ol Bgale _ ;
T PL‘ Aagite 48] ¢ sl 2w 63 yee & | 10
ke 487 l<a
LlaY) aaa (alis . :
= Ay pon il 48T ccopund) A | B 68 jue S5 | 11
bl il
syl e Ayl llaadall it (11-1) JSY1 s
PO | PR SV DU I W Gahil) S8

1 a3, Alad) o1 g

Gbill G gl @) 2 gkl 38

2 a3 Al 22 Jeid
23



Al Liladall) z3e B Lgllad anl s dnnds Lk Ly padluad A jag ppulaal

Gl (e bl gl Gkl g8

3 eé) Al :3 g

Gl (e gl ) 2 gkl 38

4 a8 D) :4 Jil)

24



Laual) g 4kl o ghal) Alalea oaas daaly daa

ubd gad ygegul 0 dhaede 2026 als 1 211l 48 sl
Gebill e bl o) 3y Gkl )

5 oy Al 15 gea)

Ghail) (e ol aof ay Gkl g8

6 o) Alal) :6 Jil

25



Al Liladall) z3e B Lgllad anl s dnnds Lk Ly padluad A jag ppulaal

P | PR SV DU I W Gkl J@

7 oy Allal) 7 Jed

Gl gl o) 3y gkl 38

26



Laual) g 4kl o ghal) Alalea oaas daaly daa

ubd gad ygegul 0 dhaede 2026 als 1 211l 48 sl
bl e ol gl 2 bl g

9 &8, Allall :9 Jea

Gl O gl o) 2 gl )

27



Apalall Liladlll £ (b Lgrillnd aus g Ao ik s it Al 519 e

11 28 Q) 211 Jeiy
Gluagilly claliiiuy) -4

JSy 45 S Aaliall dlaall dpapdall Dlgall o 2 3 )C00 dpnia go dxinde drpa 5kl o
[JER LR TN ATCHIPN FP DFIC A VW PS Y L PO AN U P SR
et g Al Ol Q) (o Al Gy ) ABLEYL el sSe s olal) Gdll 588,
A peall Ay calaial) ¢ uilatl) alsall Cum (e dpalio Ak 533 (aibiads dxpall o1
ol b pald Cum chaalall Liledilll s A saclys dae s Bl Ysla paiis el
Lala QU (50 galal) apasill Alee sty (AN Cauiad (L) QS ARV aaa

. Sk
Gladlall ae A5EL ¢zl o ST 20 Jali Arge Aliise Sl shaly oas)

) shaall dapall (jlels ddled ST (ALl

28



M\JM\PM\M e daala Aas
ubd gad ygegul 0 dhaede 2026 ple 1 23) 48 alaal)

aaball -5

https://www.emro.who.int/ar/entity/zoonoses/?utm_source=chat
gpt.com.

https://www.who.int/ar/news-room/fact-

sheets/detail /leishmaniasis.

Da’aboul M., Cutaneous leishmaniasis in Damascus, La Revue
de Santé de la Méditerranée orientale, Vol. 15, No. 5, 2009.
http://www.emro.who.int, Neglected tropical diseases,
Cutaneous leishmaniasis factsheet.

Stockdale Lisa, Robert Newton, A review of preventative methods
against human leishmaniasis infection. Neglected tropical
diseases, Vol. 7, Issue 6, 2013.

Dastgheib L; Naseri M and Mirashe Z, Both combined oral
azithromycin plus allopurinol and intramuscular glucantime yield
low efficacy in the treatment of old world cutaneous leishmaniasis:
arandomized controlled clinical trial. Int. J. Dermatol., Vol. 51,
Issue 12, p.1508-1511, 2012.

Behrouz E; et al; In Vitro and In Vivo Antileishmanial Effects of
Pistacia khinjuk against Leishmaniatropica and Leishmania major,
Evidence-Based Complementary and Alternative Medicine,
Volume 2015.

Dutta, Avijit, et al. "In vitro antileishmanial activity of Aloe vera
leaf exudate: a potential herbal therapy in

leishmaniasis." Glycoconjugate Journal, Vol. 24, p. 81-86, 2007.

29


https://www.emro.who.int/ar/entity/zoonoses/?utm_source=chatgpt.com
https://www.emro.who.int/ar/entity/zoonoses/?utm_source=chatgpt.com
http://www.emro.who.int/
http://www.emro.who.int/entity/zoonoses/index.html

Apalall Liladlll £ (b Lgrillnd aus g Ao ik s it Al 519 e

9— Dalimi, Abdolhossein, et al. "In vitro and in vivo antileishmanial
effects of aloe-emodin on Leishmania major." Journal of
traditional and complementary medicine, Vol. 5, No. 2, p. 96-99,
2015.

10— Samadovna, Sharopova Gulnoza. "Anti-Leishmanial Activity of
Aloe Vera Leaf Exudate in Vivo." Central Asian Journal of Medical
and Natural Science, Vol. 3, No. 6, p. 79-83, 2022.

11- Aghaei, Maryam, et al. 'The Therapeutic Effect of Shirvan Herbal
Ointment on Human Cutaneous Leishmaniasis Compared with
Glucantime." Advanced Biomedical Research, Vol. 13, No. 74,
2024.

12- Khatib, C., AlI-Shamm3®, I., & Netouf, A. H., Evaluation of Pistacia
vera L. efficacy (Syrian traditional medicine) as adjuvant treatment
for Cutaneous Leishmaniasis. Arab Journal of Pharmaceutical
Sciences, Vol. 6, No. 2, 2019.

13- Bozorgi M; , Memariani Z; Mobli M; Surmaghi M; Shams-
Ardekani M; and Rahimi R, Five Pistacia species (P. vera, P.
atlantica, P. terebinthus, P. khinjuk, and P. lentiscus): A Review
of Their Traditional Uses, Phytochemistry, and Pharmacology, The
Scientific World Journal, Volume 2013.

14-Orhan |, Aslan M, Sener B, Kaiser M, Tasdemir D. In-vitro
antiprotozoal activity of the lipophilic extracts of different parts of
Turkish Pistaciavera L. Phytomedicine, Vol. 13, p.735-739, 2006.

15— Pontin, Karina, et al. "In vitro and in vivo antileishmanial activities
of a Brazilian green propolis extract." Parasitology Research, Vol.

103, No.3, p.487-492, 2008.
30



M\JM\PM\M e daala Aas
ubd gad ygegul 0 dhaede 2026 ple 1 23) 48 alaal)

16— Cavalcante, Giani Maria, et al. "Leismanicidal activity of propolis
collected in the semiarid region of Brazil." Frontiers in
Pharmacology, Vol. 12, 2021.

17— St George Galina, How Clays Work: Science and Applications of
Clays and Clay-Like Minerals in Health and Beauty, Vol. 1, 2021.

18- Di paolo, silvana, Salt Landscapes in Archaeological Research
and Travel Accounts:The Jabbil Lake and Other Salt Sources
(Syria). In S. Di Paolo (Ed.), Perspectives on ‘Travel’ in Ancient
Mediterranean: The Multi-Sensory Approach to Archaeological
Sites, Monuments and Artefacts from Medieval to Contemporary
Ages, p. 1-25, 2020.

19- YM Al-Gazwini, RH Hddawee, Use of zinc oxide nanoparticles
added to Aloe vera oil to treat skin leishmaniasis disease,
biochemical & cellular archives, Vol. 20, No.2, p. 3275-3280,
2020.

20-Amra K, Momin M, Desai N, Khan F. Therapeutic benefits of
natural oils along with permeation enhancing activity. Int J
Dermatol. Vol. 61 No. 4, p. 484-507, 2022.

21- International Aloe Science Council (IASC). Aloe Processing
Guidelines. IASC  Technical Manual.  Available on:
https: //www.iasc.org/.

22~ Surjushe, Amar, Resham Vasani, and DG19882025 Saple. "Aloe
vera: a short review." Indian journal of dermatology, Vol. 53, No.

4, p. 163-166, 2008.

31



Apalall Liladlll £ (b Lgrillnd aus g Ao ik s it Al 519 e

23— Bankova, Vassya, Boryana Trusheva, and Milena Popova.
"Propolis extraction methods: A review." Journal of apicultural
research, Vol. 60, No. 5, p. 734-743, 2021.

24-Wpyan, Lyric O., J. Charland, and Elmer-Rico E. Mojica.
"Comparative study of the extraction methods for the instrumental
analysis of bee propolis. Undergraduate Journal of Teaching and
Research." Louisiana State University of Alexandria undergraduate

journal of teaching research, 2021.

32



