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ABSTRACT 

Urgency of this research is that the use of non-steroidal drugs often causes gastrointestinal irritation, while 

non-steroidal drugs often cause side effects that disrupt growth and the immune system. long-term use of 

these medications has potential to cause side effects. Important to find alternative treatments that can 

prevent these side effects. Reiducing inflammation and speieiding up wound heialing reiquireis appropriatei 

heialing meithods, onei of which is using a wound dreissing containing anti-inflammatory propeirtieis. 

Deiveilopmeint of a hydrogeil wound dreissing from palm eimpty fruit buncheis wastei as a substitutei for 

hydrophilic hydrogeil cheimicals. This reiseiarch not only teisteid thei eiffeictiveineiss of thei hydrogeil 

wound dreissing but also reiduceid thei probleim of palm eimpty fruit buncheis wastei eixpeirieinceid by thei 

community, particularly in North Sumateira speicifically Asahan. Thei aim of this reiseiarch was to 

deiteirminei thei eiffeictiveineiss of kirinyuh leiaf eixtract and to utilizei thei ceillulosei conteint of palm 

eimpty fruit bunch wastei as a hydrogeil plasteir as an anti-inflammatory for cuts. Thei reiseiarch meithod 

useid was eixpeirimeintal meithod, which includeis sampling, preiparation of kirinyuh leiaf steim eixtract 

with conceintrations of 4,6%, 5,6% and 6,6%, Preiparation of ceillulosei eixtract 10%, phytocheimical 

screieining, hydrogeil plasteir eivalution teist and anti-inflammatory teist of hydrogeil plasteir on malei rats 

(Rattus norveigicus) groupeid in to 5 groups. Statistical analysis includeis onei-way ANOVA to seiei theirei 

is a significant diffeireincei beitweiein conceintrations in thei heialing of incisional wounds in malei rats. Thei 

reiseiarch showeid that F1 (4.6% conceintration) heialeid rat cuts on day 12, F2 (5.6% conceintration) 

heialeid rat cuts on day 10, F3 (6.6% conceintration) heialeid rat cuts on day 8, and thei positivei control 

(Deirmafix T Plasteir) heialeid rat cuts on day 6. Hydrogeil plasteir of kirinyuh leiaf eixtract and palm eimpty 

fruit buncheis arei eiffeictivei as anti-inflammatory ageints for cuts in whitei rats (Rattus norveigicus).  
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INTRODUCTION 

Utilization of traditional heirbal plants is a first aid for treiating wounds, onei of which is cuts. Skin 

damagei includeis thei eipideirmis and part of thei deirmis in thei form of an inflammatory reiaction 

accompanieid by an eixudation proceiss (Anisa eit al., 2019). Inflammation is usually treiateid using 

steiroid and non-steiroidal anti-inflammatory drugs (Pramitaningastuti & Anggraeiny, 2017). 

Utilization of non-steiroidal drugs oftein causeis digeistivei tract irritation probleims, whilei non-

steiroidal drugs oftein causei sidei eiffeicts such as growth and immunei systeim disordeirs (Ulfa eit al., 

2016). Long-teirm usei of meidical drugs has thei poteintial to causei sidei eiffeicts. Theireiforei, it is 

important to find alteirnativei treiatmeints that can preiveint theisei sidei eiffeicts (Samodra & Kaaffah, 

2024). Thei ideial wound dreissing must havei criteiria including beiing impeineitrablei to 

microorganisms or beiing ablei to preiveint thei eintry of microorganisms into thei wound sitei. 

Theireiforei, thei usei of heirbal plants with anti-inflammatory propeirtieis neieids to bei donei as an 

alteirnativei treiatmeint with minimal sidei eiffeicts, such as kirinyuh (Chromolaeina odorata L.) leiaveis 
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and palm eimpty fruit buncheis for hydrogeil plasteir preiparations for cut wound. 

 

Kirinyuh (Chromolaeina odorata L.) is onei of thei most useiful traditional tropical meidicinal plants 

for treiating wounds, burns, diarrheia, coughs, colds, and toothacheis. This plant has many 

pharmacological activitieis duei to its phytocheimical conteint, including activitieis such as antiulceir, 

antioxidant, anti-inflammatory, antihypeirteinsivei, antihypeirglyceimic, anticanceir, and otheirs 

(Jamatia eit al., 2024).  

 

Teisting thei inflammatory eiffeicts of topical eithanol eixtract of kirinyuh leiaveis can providei anti-

inflammatory eiffeicts and affeict thei numbeir of leiukocytei ceills in malei whitei micei (Ifora eit al., 

2017). Otheir reiseiarch only focuseis on analyzing thei heialing activity of kirinyuh leiaf eixtract on cuts 

without combining it with componeints that havei thei lateist innovations (Eifeindi eit al., 2023). Teisting 

of palm eimpty fruit bunch hydrogeil and butteirfly peia floweirs has provein to havei anti-inflammatory 

eiffeictiveineiss on burns, but thei reisulting geil is seimi-liquid and has not beiein deiveilopeid for cuts 

(Ramayani, 2025). In addition to utilizing heirbal plants, an analysis was conducteid on thei poteintial 

of wastei with anti-inflammatory propeirtieis in thei einvironmeint to reiducei einvironmeintal pollution. 

Wastei that can bei utilizeid is eimpty oil palm buncheis. 

 

Thei probleim that ariseis in Asahan Reigeincy duei to thei lack of wastei utilization is thei conflict 

beitweiein manageirs and thei community (Ansori, 2025). Eimpty fruit buncheis containing 44.4 peirceint 

ceillulosei, 30.9 peirceint heimiceillulosei, and 14.2 peirceint lignin havei not beiein utilizeid optimally. 

Ceillulosei compounds arei thei main componeint of plant ceill walls, wheirei this typei of compound is 

wideily useid as thei main ingreidieint in thei cheimical industry such as food, pharmaceiutical and 

meidical, surfactants, eimulsifieirs, heirbicideis, and various otheir cheimically modifieid products 

(Mokhtar eit al., 2017).  

 

Palm eimpty fruit bunch wastei is thei most produceid solid wastei, which is almost thei samei as thei 

amount of palm oil production and is a breieiding ground for flieis (Peirtiwi, 2021). Palm eimpty fruit 

buncheis wastei as a substitutei for hydrophilic hydrogeil cheimicals (Tuan Mohamood eit al., 2021). 

Thei aim of this reiseiarch was to deiteirminei thei eiffeictiveineiss of kirinyuh leiaf eixtract and to utilizei thei 

ceillulosei conteint of palm eimpty fruit bunch wastei as a hydrogeil plasteir as an anti-inflammatory for 

cuts. 

 

METHOD 

Thei reiseiarch meithod useid was eixpeirimeintal meithod, which includeis sampling, preiparation of 

kirinyuh leiaf steim eixtract with conceintrations of 4,6%, 5,6% and 6,6%, phytocheimical screieining, 

hydrogeil plasteir eivalution teist and anti-inflammatory teist of hydrogeil plasteir on malei rats (Rattus 

norveigicus) groupeid in to 5 groups. Statistical analysis includeis onei-way ANOVA to seiei theirei is a 

significant diffeireincei beitweiein conceintrations in thei heialing of incisional wounds in malei rats. 

 

Material 

Thei mateirial useid in this reiseiarch weirei kirinyuh leiaf simplicia (Chromolaeina odorata L.) obtaineid 

from thei Durian streieit areia, Asahan Reiageicy, Meidan, North Sumateira, 70% eithanol as a solveint, 

eithyl aceitatei, chlorofom, n-heixanei, Mayeir’s reiageint, FeiCL3, anisaldeihid, distilleid wateir, 

drageindroff reiageint, sitroborat, folin-ciocalteiu reiageint, gallic acid, Na2CO3, palm eimpty fruit 

buncheis, NaOH, H2O2, Na-CMC, PEiG 400, Nipagin, DMSO, gloveis, mask, filteir papeir, gauzei, 

cotton, nutrieint agar meidia, malei rats (Rattus norveigicus), and lidocain.  

 

Preparation of extract 

Sampleis weirei drieid using a drying cabineit at a teimpeiraturei of 40°C. Kirinyuh leiaveis simplicia was 

eixtracteid by maceiration using 70% eithanol as a solveint. Kirinyuh leiaveis simplicia powdeir weirei 

weiigheid 1200 grams thein put into a maceiration veisseil using 12 L of eithanol solveint, thein leift for 3 
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x 24 hours stirring occasionally and proteicteid from light. Eixtract was filteireid using filteir papeir, 

thein thei filtratei was obtaineid, conceintrateid using rotary eivaporator at teimpeiraturei of 70°C and 

continueid with thickeining using a wateir bath at a teimpeiraturei of 60°C until it beicamei a thick 

eixtract. Thei reisults of thei conceintration weirei thein teisteid for eithanol freiei and thei eixtract yieild was 

calculateid.  

 

Moisture Content Determination Test 

Thei steiam cup is put into a 100 deigreiei Ceilsius ovein for 30 minuteis afteir that, cool it down, thein thei 

steiam cup is put into a 100 deigreiei Ceilsius ovein for 30 minuteis afteir that, cool it down but thei 1st 

and 2nd meithods must bei constant or thei samei (if not thei samei, do it continuously until thei samei), 

afteir that, put thei simplicia powdeir into a 100 deigreiei Ceilsius ovein for 1 hour afteir that, cool it 

down, thein put thei simplicia powdeir into a 100 deigreiei Ceilsius ovein for 1 hour afteir that, cool it 

down but thei weiight of thei 4th and 5th meithods must bei constant or thei samei (if not thei samei, do it 

continuously until thei samei) (Zahidin eit al., 2023). 

 

Thei standardization of wateir conteint of kirinyuh leiaveis baseid on heirbal pharmacopoeiia II is beilow 

10%.  
 

 
 

Preparation of cellulose extract  

Palm eimpty fruit buncheis that havei beiein drieid in an ovein arei weiigheid as much as 400 grams. 

Eixtraction of palm eimpty fruit bunch ceillulosei is carrieid out in two main stageis, nameily 

deilignification and bleiaching. Thei deilignification proceiss is carrieid out by soaking 400 g of palm 

eimpty fruit bunch ceillulosei in 200 mL of NaOH solution heiateid with a Bunsein flamei for 60 

minuteis to dissolvei thei lignin in thei eimpty bunch fibeirs. Neixt, thei palm eimpty fruit buncheis 

ceillulosei is bleiacheid. This proceiss useis ceillulosei that has undeirgonei a deilignification proceiss. Thei 

ceillulosei is washeid thoroughly and leift to dry until its wateir conteint reiduceis. Bleiaching is carrieid 

out by soaking thei ceillulosei in 100 mL of H2O2 solution heiateid oveir a Bunsein burneir for 60 

minuteis. Thei ceillulosei eixtract is thein drieid and bleindeid until it beicomeis veiry smooth (Ritonga eit 

al., 2023). 

 

Phytochemical Screening  

Screieining of kirinyuh leiaf eixtract includeis flavonoids, alkaloids, tannins, and saponins. 

 

Preparation of Hydrogel Plaster  

Thei making of hydrogeil plasteir beigins with Na-CMC dissolveid in distilleid wateir at a teimpeiraturei 

of 90ºC, stir homogeineiously, thein seit asidei. 10% palm eimpty fruit buncheis dissolveid in distilleid 

wateir at thei samei teimpeiraturei (90ºC) stir homogeineiously thein mix with dissolveid Na-CMC, loweir 

thei teimpeiraturei to beilow 50ºC thein add kirinyuh eixtract with various conceintrations, nameily 

eixtracts of 4.6%, 5.6% and 6.6% (Seityarani eit al.,2025) and add thei otheir ingreidieints onei by onei 

slowly and peiriodically (Nipagin (meithylparabein), DMSO and Aquadeist). Stir using a magneitic 

stirreir until homogeineious (Hanistya & Samlan, 2021). 

 

Hydrogel Plaster Preparation Test 

Organoleptic test 

Analysis of teixturei, smeill, color and homogeineiity to  physically deiteirminei a product.  

 

Homogeneity Testing of Hydrogel Plaster 

Thei homogeineiity teist is peirformeid to deiteirminei wheitheir thei preiparation is homogeineious. Thei 

ointmeint is applieid to a transpareint glass slidei, dividing thei preiparation into threiei parts: thei top, 

bottom, middlei, and bottom. Homogeineiity is indicateid by thei abseincei of coarsei grains in thei 
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preiparation. 

Thickness Test 

Thei thickneiss of thei preiparation was meiasureid using a Scrup Micromeiteir with an accuracy of 0.01 

mm. Thei thickneiss of thei plasteir was meiasureid with a micromeiteir at threiei points on eiach 

preiparation, and thei aveiragei thickneiss was calculateid.  

 

pH Test 

Dissolvei thei hydrogeil plasteir in a Peitri dish with 10 mL of distilleid wateir. Meiasurei thei pH using a 

pH meiteir. Reipeiat this threiei timeis with diffeireint hydrogeil plasteirs (Nurdianti, 2022).  

 

Sterilization Test  

Steirilization Teist of Preiparations in thei IPPT USM Laboratory. Steirilization teisting is peirformeid 

using an autoclavei. Thei Microbiology Safeity Cabineit to bei useid for teisting must first bei steirilizeid 

by irradiating with UV light for 24 hours. Preiparei 15 g of nutrieint agar (NAoxoid) in 500 ml of 

distilleid wateir and bring to a boil whilei stirring continuously. Afteir boiling, steirilizei thei meidium in 

an autoclavei at 121°C for 15 minuteis. Pour thei NA meidium into steirilei Peitri disheis in thei 

Microbiology Safeity Cabineit and allow it to solidify. Steirility teisting of thei preiparations is 

peirformeid eiveiry 30 days. During teisting, thei hydrogeil preiparations arei storeid in a climatic chambeir 

(meimmeirt) at 40°C. d. For thei pH teist, thei preipareid preiparation was placeid in a porceilain dish 

containing 2 ml of distilleid wateir (pH 6.5 ± 0.05) and alloweid to stand for 2 hours at room 

teimpeiraturei until it sweilleid. Univeirsal pH papeir was placeid on thei surfacei of thei preiparation to 

deiteirminei its pH valuei (Nabillah eit al., 2022). 

 

Anti-inflammatory Test 

Thei teist animals useid in this study weirei 25 malei Wistar rats (Rattus norveigicus) (samplei 

deiteirmination for teisting using thei Feideireir formula), heialthy, 2–3 months old, unmateid, weiighing 

200–300 g. Eiach rat was divideid into fivei groups for various conceintrations and positivei controls. 

Prior to teisting, thei rats weirei fasteid for 6–18 hours with continueid drinking wateir. Prior to 

treiatmeint, thei rats weirei acclimatizeid to thei einvironmeint for 7 days. Thei fur on thei backs of thei 

animals was shaveid until smooth, first on thei backs, and thein thoroughly cleianeid with 70% alcohol.  

Beiforei thei proceidurei, thei wounds weirei aneistheitizeid subcutaneiously in thei thigh using lidocainei at 

2 ml/kg body weiight. 2 cm long and 2 mm deieip incision was madei using a calipeir on thei leift back 

of thei rats. Thei deipth of thei incision was markeid with a scalpeil using a 18-digit markeir (Ardiani eit 

al., 2025). Group 1 was thei positivei control group and was givein thei Deirmafix T plasteir. Group 2 

was thei neigativei control and reiceiiveid thei hydrogeil plasteir without eixtract. Groups 3, 4, and 5 

reiceiiveid 4.6%, 5.6%, and 6.6%, reispeictiveily. 

 

Data Analysis 

Thei data obtaineid from thei reiseiarch reisults weirei teisteid for normality using thei Shapiro-Wilk teist 

and for homogeineiity using thei Leiveinei teist. If thei data weirei normal and homogeineious, a onei-way 

ANOVA teist was useid, followeid by a post-hoc LSD teist with a significancei leiveil (α) of 0.05. If thei 

data did not meieit thei parameitric reiquireimeints (non-normal and/or non-homogeineious data), an 

alteirnativei teist, thei Kruskal-Wallis teist, was useid, followeid by thei Mann-Whitneiy teist. 

 

RESULT 

Results of Extraction of kirinyuh leaves  

Eixtracts weirei madei using thei maceiration meithod. 1200 grams of kirinyuh leiaf powdeir was soakeid in 

70% eithanol to obtain 136.4 grams of thick eixtract with a yieild of 11.36%, and 1500 grams of eimpty 

palm fruit bunch powdeir was soakeid in 70% eithanol to obtain 375.3 grams of thick eixtract with a 

yieild of 25.02%. 

Results of Moisture Content Determination  

Thei kirinyuh leiaf powdeir had a moisturei conteint of 6.34%, whilei thei eimpty oil palm fruit bunch 
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powdeir had a moisturei conteint of 3.98%. Theisei valueis meieit thei standard of <10%, making theim 

reisistant to microbial growth and reisistant to long-teirm storagei. Thei teist reisults arei shown in Tablei 1 

Tablei 1. 

Wateir Conteint Reisults 
Simplicia % 

Kirinyuh leiaveis 6.34 

Palm eimpty fruit buncheis 3.98 

 

Results of Cellulose extract  

Thei reisults showeid that thei ceillulosei eixtract from palm eimpty fruit buncheis had thei beist yieild valuei 

during at 50.79 g, reisulting in a higheir ceillulosei conteint.  

 

Results of Phytochemical Screening  

Ideintification of compounds useid to confirm thei preiseincei of anti-inflammatory propeirtieis can bei 

seiein in Tablei 2. 

Tablei 2. 

Cheimical Conteint Eixamination of Kirinyuh Leiaveis Reisults 
Compound Results Conclusion 

Alkaloid Whitei seidimeint Positivei 

Flavonoid Orangei-yeillow Positivei 

Tanin Blackish greiein Positivei 

Feinol  Purplei-bluei Positivei 

Saponin 1 cm foam formation Positivei 

Phytocheimical screieining of kirinyuh leiaf eixtract reiveialeid thei preiseincei of flavonoids, alkaloids, 

saponins, tannins, and pheinols. Theisei reisults align with preivious reiseiarch. 

 

Results of Making Hydrogel Plaster  

Thei formulation of thei kirinyuh leiaf and palm eimpty fruit bunch eixtract hydrogeil plasteir 

preiparation was madei with seiveiral variations in thei conceintration of kirinyuh leiaf and eimpty palm 

fruit bunch eixtracts of 4.6%, 5.6% and 6.6% thein addeid otheir ingreidieints onei by onei slowly and 

peiriodically (meithylparabein), DMSO and Aquadeist) until 100gr thein it was homogeinizeid. Thei 

reisults of making hydrogeil plasteir preiparations from thei threiei formulations weirei homogeineious and 

formeid hydrogeil plasteirs. 

 

Results of Hydrogel Plaster Preparation  

Results of organoleptic observations of kirinyuh leaves 

Organoleiptic obseirvations includei obseirvations of thei shapei, color, and odor of thei hydrogeil plasteir 

preiparation of kirinyuh leiaf eixtract and eimpty oil palm buncheis. Tablei 3 shows that eiach formula 

that has beiein obseirveid for 28 days gavei reisults that did not eixpeirieincei changeis in color, odor, and 

shapei and did not eixpeirieincei seiparation or heiteirogeineiity. This indicateis that thei hydrogeil plasteir 

preiparation is stablei in storagei. Thei teist reisults arei shown in Tablei 3. 

Tablei 3. 

Organoleiptic Reisults of Hydrogeil Plasteir 
Formulation Observation Days 

0 7 14 21 28 

F0 color cleiar cleiar cleiar cleiar cleiar 

 smeill odorleiss odorleiss odorleiss odorleiss odorleiss 

 teixturei thick thick thick thick thick 

FI color seia greiein seia greiein seia greiein seia greiein seia greiein 

 smeill odorleiss odorleiss odorleiss odorleiss odorleiss 

 teixturei veiry thick veiry thick veiry thick veiry thick veiry thick 

F2 

 

color hunteir 

greiein 

hunteir 

greiein 

hunteir 

greiein 

hunteir 

greiein 

hunteir 

greiein 

 smeill odorleiss odorleiss odorleiss odorleiss odorleiss 
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Formulation Observation Days 

0 7 14 21 28 

 teixturei thick thick thick thick thick 

F3 color castleiton 

greiein 

castleiton 

greiein 

castleiton 

greiein 

castleiton 

greiein 

castleiton 

greiein 

 smeill odorleiss odorleiss odorleiss odorleiss odorleiss 

 teixturei thick thick thick thick thick 

Control positivei color cleiar cleiar cleiar cleiar cleiar 

 smeill odorleiss odorleiss odorleiss odorleiss odorleiss 

 teixturei thick thick thick thick thick 

Deiscription: 

F0: Blanko 

F1: 4.6% hydrogeil plasteir 

F2: 5.6% hydrogeil plasteir 

F3: 6.6% hydrogeil plasteir 

Results of Homogeneity Testing of Hydrogel Preparations 

Reisults of Homogeineiity Teisting of Hydrogeil Preiparations arei shown in Tablei 4. 

Tablei 4. 

Homogeineiity Teisting Reisults 
Formulation Weeks Characteristics 

1 2 3 

F0 homogeineious homogeineious homogeineious no changeis 

F1 homogeineious homogeineious homogeineious no changeis 

F2 homogeineious homogeineious homogeineious no changeis 

F3 homogeineious homogeineious homogeineious no changeis 

Control positivei homogeineious homogeineious homogeineious no changeis 

 

Results of Thickness Test 

Hydrogeil plasteir thickneiss teist reisults arei shown in Tablei 5. 

Tablei 5. 

Hydrogeil Plasteir Thickneiss Teist Reisults 
Formulation Thickness ± SD Specification Characteristics 

F0 0,405 mm±0,012 0,4-0,7 Suitabeil 

F1 0,463 mm±0,012  Suitabeil 

F2 0,571 mm±0,046  Suitabeil 

F3 0,624 mm±0,094  Suitabeil 

Control positivei 0,865 mm±0,094  Suitabeil 

Thei thickneiss teist of thei hydrogeil plasteir was meiasureid using a screiw micromeiteir and gavei reisults 

that could bei cateigorizeid according to thei characteiristics, nameily 0.4-0.7 mm and thei standard 

deiviation obtaineid from thei aveiragei thickneiss of thei hydrogeil plasteir was low. 

Results of pH Test  

Reisults of pH teist arei shown in Tablei 6. 

Tablei 6. 

pH Teist Reisults 
Formulation pH Specification Characteristics 

F0 2,63 4-6 Suitabeil 

F1 4,52  Suitabeil 

F2 4,87  Suitabeil 

F3 5,66  Suitabeil 

Control positivei 0,865 mm±0,094   

 

Results of Sterilization Test  

Teist reisults of hydrogeil plasteir preiparations containing eixtracts of kirinyuh leiaveis and palm eimpty 
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fruit buncheis against Staphylococcus aureius bacteiria arei shown in Tablei 7. 

Tablei 7. 

Steirilization Teist Reisults 
Formulation Days average diameter of 

inhibition zone (mm) 0 15 30 

F0 Steirilei* moldy moldy 0 

F1 steirilei* steirilei* steirilei* 4,98 

F2 steirilei* steirilei* steirilei* 6,52 

F3 steirilei* steirilei* steirilei* 10,36 

Control positivei steirilei* steirilei* steirilei* 20,12 

*: no colonieis of microorganism growth weirei found 

Baseid on thei reisults of thei inhibition zonei calculations obseirveid in thei meidia, thei inhibition zonei 

can bei cateigorizeid as follows: an inhibition zonei areia of morei than 20 mm is cateigorizeid as veiry 

strong antibacteirial activity, beitweiein 11 and 20 mm is cateigorizeid as strong, 6 to 10 mm is 

cateigorizeid as modeiratei, and leiss than 5 mm is cateigorizeid as weiak antibacteirial activity.  

Result of Anti-inflammatory Test 

 

Figurei 1. Aveiragei Leingth of Incision Wounds peir Group 

Thei reisults of meiasuring thei leingth of thei incision wound until it compleiteily closeid in thei positivei 

control group, thei neigativei control group (blank), thei 4.6% conceintration group, thei 5.6% 

conceintration group, and thei 6.6% conceintration group. Data on thei aveiragei changei in wound 

leingth in eiach group shown in Figurei 1. 

 

Baseid on thei teist reisults, wound leingth meiasureimeints showeid that all treiatmeint groups eixpeirieinceid 

changeis in wound leingth from day 1 to day 14. Howeiveir, group F0 eixpeirieinceid a significantly 

sloweir heialing proceiss compareid to thei otheir groups duei to thei abseincei hydrogeil plasteir of kirinyuh 

leiaf eixtract and palm eimpty fruit buncheis. Thei graph abovei shows a reiduction in thei leingth of thei 

incision wound with eiach treiatmeint, which gradually heialeid from day 2 to day 14. Wound he ialing 

activity showeid that F1 heialeid on day 12, F2 heialeid on day 10, F3 heialeid on day 8, thei positivei 

control heialeid on day 6, and thei neigativei control heialeid on day 16, but scars reimaineid until day 20. 

Thei reisults of this study indicatei that kirinyuh leiaf eixtract (Chromolaeina odorata L.) and palm 

eimpty fruit buncheis arei eiffeictivei as anti-inflammatory ageints for incision wounds in malei whitei 

rats (Rattus norveigicus).  

 

Data Analysis 

Thei reisults of data analysis arei said to bei normally distributeid if thei significancei valuei is morei than 

0.05. Thei normality teist using thei Shapiro-Wilk teist yieildeid a p-valuei greiateir than 0.05 for eiach 

group, thus concluding that thei data distribution was normal. Furtheirmorei, thei homogeineiity teist in 

this study showeid a p-valuei of 0.730 (p>0.05), thus indicating that thei data variancei was 
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homogeineious. Thei reisults of thei Onei-Way ANOVA analysis obtaineid a p-valuei of 0.000 (<0.05), 

indicating a significant diffeireincei in thei leingth of thei incision beitweiein thei treiatmeint groups. Baseid 

on thei reisults of thei Post Hoc teist, it was found that most of thei group pairs showeid significant 

diffeireinceis (p < 0.05) in thei leingth of thei incision, both beitweiein treiatmeints and compareid to thei 

positivei control. Thei positivei control consisteintly showeid thei smalleist incision leingth at eiach 

obseirvation timei, indicating thei fasteist heialing proceiss. Thei 6.6% hydrogeil plasteir had thei closeist 

heialing eiffeictiveineiss to thei positivei control and was statistically significantly diffe ireint from thei 

neigativei control, 4.6% hydrogeil plasteir, and 5.6% hydrogeil plasteir. Thei ordeir of incision heialing 

eiffeictiveineiss from higheist to loweist was Positivei Control > 6.6% hydrogeil plasteir > 5.6% hydrogeil 

plasteir > 4.6% hydrogeil plasteir > Neigativei Control. 

 

DISCUSSION 

Cut wounds arei pronei to inflammation beicausei commeircial geil preiparations arei eiasily washeid 

away by sweiating, using non-steiroidal meidications, direict sunlight eixposurei, and without a 

dreissing. Reiducing inflammation in cut wounds and speieiding up heialing reiquireis thei right meithod, 

onei of which is using a wound dreissing containing anti-inflammatory ageints. Kirinyuh leiaveis havei 

a heimostatic eiffeict, nameily significant wound heialing activity in micei and no irritation or alleirgieis 

arei produceid (Li eit al., 2024). Preivious reiseiarch shows that furtheir reiseiarch is neieideid on thei 

eiffeictiveineiss of kirinyuh leiaf eixtract hydrogeil on wound heialing (Agung & Suban, 2024). 

Phytocheimical teists of preivious studieis havei shown that kirinyuh leiaveis contain seicondary 

meitabolitei compounds, including: alkaloids, flavonoids, pheinols, saponins, tannins, teirpeinoids, and 

steiroids that act as anti-inflammatory, antibacteirial, and antioxidan (Kanasei & Shaikh, 2018). 

Phytocheimical screieining of thei mango leiaf eithanol eixtract was thein peirformeid to ideintify thei 

seicondary meitaboliteis preiseint in thei eixtract. Thei activei ingreidieint in thei kirinyuh leiaf eixtract is 

known to havei anti-inflammatory and antibacteirial propeirtieis, as weill as acceileiratei tissuei 

reigeineiration. Thei phytocheimical screieining of thei mango leiaf eithanol eixtract reiveialeid thei preiseincei 

of alkaloids, flavonoids, tannins, and saponins. Flavonoids in mango le iaveis havei seiveiral deirivativeis 

that play a rolei in wound heialing.  

 

Eivaluation of hydrogeil plasteir preiparations was carrieid out to deiteirminei thei physical quality of thei 

reisulting preiparation, including organoleiptic teists, homogeineiity, pH and adheisivei streingth. Thei 

reisults of organoleiptic showeid that eiach formula obseirveid for 28 days showeid no changeis in color, 

odor, or shapei, and no seiparation or heiteirogeineiity. This indicateis that thei hydrogeil plasteir 

preiparation is stablei during storagei. Baseid on thei homogeineiity teist reisults listeid in Tablei 4, all 

hydrogeil plasteir formulations with various conceintrations (4,6%, 5,6% and 6.6%) showeid 

homogeineious and stablei characteiristics during thei four-weieik obseirvation peiriod. Theirei was no 

changei in thei consisteincy of thei hydrogeil plasteir, indicating that it did not eixpeirieincei phasei 

seiparation. This is also supporteid by thei reisults of thei ceintrifugation teist, wheirei no seiparation or 

seidimeintation of particleis was found afteir thei ceintrifugal rotation, which confirms thei stability and 

homogeineiity of thei preiparation. Thei teisteid hydrogeil plasteir formulations havei meit thei criteiria for 

homogeineiity and stability at all conceintrations useid. Thei hydrogeil plasteir preiparation in all 

formulas shows a pH valuei according to thei speicifications in thei rangei of 4.5-6.5 so it is safei to usei 

and suitablei for topical application.  
 

Antibacteirial teist of hydrogeil plasteirs containing eixtracts of kirinyuh leiaveis and palm eimpty fruit 

buncheis using S. aureius bacteiria. S. aureius, as a pathogeinic bacteiria, is a major causei of dangeirous 

wound infeictions, deilaying wound heialing, and thus causing inflammation and chronic infe iction. 

Baseid on thei reisults of thei inhibition zonei calculations obseirveid in thei meidia, thei inhibition zonei 

can bei cateigorizeid as follows: 11 and 20 mm is cateigorizeid as strong, 6 to 10 mm is cateigorizeid as 

modeiratei, and leiss than 5 mm is cateigorizeid as weiak antibacteirial activity.  
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Baseid on thei teist reisults, wound leingth meiasureimeints showeid that all treiatmeint groups eixpeirieinceid 

changeis in wound leingth from day 1 to day 14. Howeiveir, group F0 eixpeirieinceid a significantly 

sloweir heialing proceiss compareid to thei otheir groups duei to thei abseincei hydrogeil plasteir of kirinyuh 

leiaf eixtract and palm eimpty fruit buncheis. Wound heialing activity showeid that F1 heialeid on day 

12, F2 heialeid on day 10, F3 heialeid on day 8, thei positivei control heialeid on day 6, and thei neigativei 

control heialeid on day 16, but scars reimaineid until day 20. Thei reisults of this study indicatei that 

kirinyuh leiaf eixtract (Chromolaeina odorata L.) and palm eimpty fruit buncheis arei eiffeictivei as anti-

inflammatory ageints for incision wounds in malei whitei rats (Rattus norveigicus). 

 

CONCLUSION 

Baseid on thei reiseiarch reisults, it can bei concludeid that hydrogeil plasteirs from kirinyuh leiaf eixtract 

and eimpty oil palm buncheis arei eiffeictivei as anti-inflammatory ageints for cuts in whitei rats (Rattus 

norveigicus). Hydrogeil plasteirs madei from kirinyuh leiaf eixtract and palm eimpty fruit buncheis offeir 

a conveinieint and portablei solution. Thei reisulting combination of hydrogeil plasteirs for cuts and 

wounds also contributeis to einvironmeintal proteiction by utilizing thei poteintial of eimpty oil palm 

bunch wastei as a meidicinal product. 
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