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1. INTRODUCTION:    
 The shape of the wound varies depending on the cause; it can be open or closed. An example of an open wound 

is an incision with a linear tear in the skin and underlying tissue. Wounds, as a case of joint injury, are experienced by 

every human being and cause loss or damage to part of body tissue (Suarni and Prameswarie, 2015) due to a factor that 

interferes with the body’s protective system. Some factors that cause injuries such as bites, accidents, sharp objects, 

bullet shots, and metal objects (Afandi, 2017). Wound healing has several phases, including the inflammatory, 

proliferative, and maturation phases. The inflammatory phase is characterized by hemostasis, chemotaxis, and increased 

vascular permeability to prevent further damage. This stage includes wound closure, eliminating cellular debris and 

bacteria, and encouraging cellular migration. The duration of the inflammatory phase generally lasts for several days 

(Wissen et al., 2020). The formation of granulation, reepithelialization, and neovascularization tissues characterizes the 

proliferative phase. This phase can last several weeks. The maturation and remodeling phase is where the wound reaches 

maximum strength at maturity (Kartika et al., 2015); (Hernawati, 2015); (Hardhani, Lastianny, and Herawati, 2014). 

Wound healing is the body’s attempt to restore its structural integrity and normal function after a tissue disruption 

(Johnston, 2017). The wound-healing process can be divided into three phases: inflammatory, proliferation, and 

remodeling (Novyana and Susanti, 2016).  
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Turmeric (Curcuma longa Linn or Curcuma domestica Val) belongs to the Zingiberaceae family. The public has long 

recognized it as a plant with various benefits, such as anti-inflammatory, anticancer, antioxidant, anti-ulcer, and 

antibacterial properties (Purwaningsih, 2016). According to research by Wientarsih et al. (2012), turmeric rhizome 

extract is effective in wound healing (Wientarsih, Winarsih, and Sutardi, 2012). Support from research Yunianto et al. 

(2017) showed that in the test of ointment activity with turmeric active ingredients, turmeric has antimicrobial properties 

that are effective in killing and inhibiting the growth of several types of fungi, bacteria, and viruses, both in vitro and in 

vivo (Yunianto, Lestari and Winarso, 2017). This study aimed to test the potential of turmeric rhizome extract to be 

effective in wound healing. 

 

2. METHOD:  
This type of research is experimental, using a pre-test and post-test group-only control design approach, and it 

was carried out in January 2024. The research sample included turmeric rhizomes (Curcuma Longa) and male white 

rats. The number of pieces was determined based on Frederer’s formula, so 25 rats were divided into four treatment 

groups and one control group. The materials used included alcohol, aluminum foil, aqua dest, turmeric (Curcuma 

Longa), 96% ethanol, test rats (Mus musculus), sterile gauze, Whatman filter paper, methylparaben, petroleum ether, 

plaster, propylene glycol, gloves, and triethanolamine. The tools used involved glassware (pyrex®), an autoclave, a 

maceration vessel, a blender (Maspion®), a porcelain cup, caliper (Tricle brand®), oven, tweezers, rotavapor 

(Heidolf®), iron spoon, analytical balance (Precisa®), and water bath. 

 After being identified, Turmeric (Curcuma longa) rhizomes were washed thoroughly with running water, 

drained, and spread on morning paper to remove excess water. After that, turmeric samples were weighed, dried, and 

pulverized into powder, forming simplisia (Kosasih et al., 2019). Next, 25 rats were divided into five groups, with each 

group given a different treatment, including the positive control group, which was applied with Bioplacenton®. The 

inclusion criteria involved male white rats aged 6-8 weeks, with a body weight of 150-200 g, and a case of. 

  

3. RESULTS AND DISCUSSION: 

 
a.  Phytochemical Screening   

Table 1. Phytochemical Screening of Turmeric (Curcuma Longa) 

Test Results Description 

Alkaloids 

 

Red-brown precipitate (+) 

White precipitate (+) 

Brown precipitate (+) 

 Red color in the alcohol layer (+) 

Flavonoids Permanent foam (+) 

Saponins  Blackish green color (+) 

 

Table 1 shows that turmeric (Curcuma Longa) extract contains chemical compounds such as alkaloids, flavonoids, 

saponins, and tannins (Baud, Sangi, and Koleangan, 2014). Tannin compounds act as astringents in wounds, while 

saponins increase the speed of epithelialization. Flavonoids also have a role in wound healing by stopping bleeding 

through vasoconstriction mechanisms in blood vessels, acting as a free radical antidote, inhibiting hydrolysis and 

oxidation of enzymes, and being anti-inflammatory (Soni and Singhai, 2012). 

 

Table 2.  Data on the percentage inhibition of turmeric extract (Curcuma Longa) against DPPH 

Extract Concentration (ppm) Absorbance Extract Control Absorbance Inhibition (%) 

1 0.336 0,664 57.51 

2 0.338 0,664 57.78 

3 0.319 0,664 57.74 

4 0.178 0,664 73.12 

 

Based on the table above, it can be seen that the absorbance of DPPH by turmeric extract (Curcuma Longa) 

decreased along with the increase in extract concentration. The inhibition value of the section also increased in line with 
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the increase in extract concentration, reaching the highest inhibition value of 73.12% at a concentration of 9 ppm. The 

results of Suhendra’s research (2017) showed that turmeric extract has a yield of 7.82%, total phenol of 2.82%, DPPH 

antiradical activity ability of 1.14%, and shows high activity in inhibiting the fat oxidation process (Suhendra, 2017). 

 

Table 3. Changes in wound length with various extract concentrations 

Day to - 

Change in Wound Length (cm) 

Concentration 1% Concentration 2% Concentration 3% Concentration 4% 
Bioplacenton 

 

1 3 3 3 3 3 

3 2.2 2.2 2.2 2.2 1.9 

5 1.6 1.4 1.4 1.4 1.3 

7 1.3 1.2 1.2 1.2 0.7 

9 1.2 0.8 0.8 1 0.7 

11 1 0.5 0.5 0.4 0.6 

14 0.8 0.8 0.4 0.3 0.1 

 

Based on Table 3, it can be observed that Bioplacenton®, as the positive control, showed faster wound healing. 

By day 3, the wound length had already been reduced, and by day 14, the incision wounds treated with Bioplacenton® 

reached the most significant percentage of healing. This speed of healing is due to the composition of Bioplacenton®, 

which contains the active ingredients placenta extract and neomycin sulfate, which are known to stimulate the formation 

of new tissue and prevent infection in the wound area (Fitria, Arifin, and Kurniasih, 2017). 

Although turmeric (Curcuma Longa) can also heal wounds, its healing speed is not as fast as Bioplacenton®, as 

seen from the reduction in wound length from day to day. The healing potential of turmeric may be influenced by the 

content of compounds in its extract, such as flavonoids, alkaloids, saponins, and tannins. Bioplacenton showed the 

highest percentage of wound healing, which was 98%, with the remaining wound length on day 14 only about 0.1 cm 

from the initial size of 3 cm. This was followed by a 4% v/v concentration of turmeric (Curcuma Longa) extract, and so 

on, with a 3% v/v concentration of turmeric extract, and so on.  

According to research conducted by Indah (2019), turmeric rhizome extract ointment (Curcuma domestica Val.) 

at a dose of 8% can be used as a treatment for cuts. Still, its effectiveness is less when compared to povidone-iodine 

(Indah and Br, 2019). The inflammatory phase starts from the wound’s occurrence until around day 3, as Purnama, 

Sriwidodo, and Ratnawulan (2017) described. The initial stage after wounding is platelet activation. Damage to blood 

vessels, when a wound occurs, can cause bleeding, and the body will stop it through vasoconstriction, contraction of the 

ends of damaged blood vessels, and involving hemostasis reactions (Pebri, Rinidar, and Amiruddin, 2017). 

The following healing phase is the destructive phase, which is the clearance of dead tissue and bacteria by 

polymorphs and macrophages. This phase occurs around day 2 to day five after the wound (Sentat and Permatasari, 

2015). These cells cannot only destroy bacteria and remove devitalized tissue and excessive fibrin but can also stimulate 

the formation of fibroblasts. These fibroblasts synthesize collagen protein structures and produce factors that promote 

angiogenesis, forming new blood vessels. Although the healing process continues after the reduction of large amounts 

of polymorphs and deactivation of macrophages, healing stops when the entire epithelium touches and closes the wound 

surface, entering the maturation or remodeling phase (Sentat and Permatasari, 2015). 

The next phase in wound healing is the proliferation phase, also known as the fibroplasia phase, where fibroblast 

cell proliferation becomes very prominent (Sentat and Permatasari, 2015; Pebri, Rinidar, and Amiruddin, 2017). In this 

phase, the wound is filled with inflammatory cells, fibroblasts, and collagen. New blood vessels (angiogenesis) and 

reddish granulation tissue are formed with a smooth, bumpy surface. Basal cells of the wound edge epithelium detach 

from their base and migrate to fill the wound surface, while new cells are formed through mitosis to fill the gap left 

behind—the process of fibroplasia  (Hernawati, 2015). 

The final phase of wound healing is the maturation phase, in which epithelialization, contraction, and 

reorganization of connective tissue occur. The maturation phase takes place after the proliferation phase ends, around 

day 14, and can be up to 365 days after the wound appears and is declared over when all signs of inflammation have 

disappeared (Synthesis and Pada, 2020). In this phase, the body tries to restore everything that has become abnormal 

during the wound-healing process to normal. Edema and inflammatory cells are absorbed, young cells mature, new 

capillaries close and are reabsorbed, excess collagen is absorbed, and the rest shrinks according to the amount of strain 
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(Wientarsih, Winarsih, and Sutardi, 2012). During this process, pale, thin, pliable scar tissue is produced and quickly 

moved from its base. There is maximum shrinkage of the wound, and at the end of this phase, the wound bed can 

withstand strains of up to 80% of average skin ability. 

The normality test results in Table 4 use the Kolmogorov-Smirnov method, which shows an Absolute value of 

0.090. The Kolmogorov table value for a sample size of 140 is 0.115, then 0.90<0.115, or the calculated Kolmogorov 

value is less than the Kolmogorov table value. This means that the wound healing data for the extract is usually 

distributed. This is also evidenced by the results of the probability test on SPSS, namely, see the Asymp. Sig. (2 tailed) 

value is 0.207, where > 0.05 means the data is usually distributed for the treatment of positive control (Bioplacenton®). 

 

Table 4.  Test Results of the Effect of Extract Administration on Wound Healing 

ANOVA 

 Sum of Squares df Mean Square F Sig. 

Turmeric 

Extract 

Between Groups 4.225 3 3.474 6.425 .022 

Within Groups 23.112 22 .556   

Total 27.337 25    

 

The table above shows the F-count value of 6.425. To find the value in the F-value Table for degrees of freedom 

(df) = 3/25 with a probability (α) of 0.05, the F-table value is 3.03. Therefore, the value of F-calculated > F-table 

indicates that turmeric extract really influences wound healing (Curcuma Longa). To strengthen this hypothesis test, it 

can be seen that the calculated Significance (Sig.) value is 0.022, while the value of Sig. (α) is 0.05. This means that the 

calculated Sig. Value < Sig. (α), indicating a significant effect of turmeric (Curcuma Longa) extract on wound healing 

in rats (Nuryadi et al. 2017).  

 

Table 5.  Test Results of the Effect of Bioplacenton® (positive control) on Wound Length. 

ANOVA 

 Sum of Squares Df Mean Square F Sig. 

Between Groups 9.445 3 5.325 22.328 .003 

Within Groups 2.504 22 .554   

Total 11.945 25    

 

Table 5 shows that the F-count value is 22.328, while the F-table value is 3.03, which indicates that F-count > F-

table. The significance analysis shows the calculated significance value of 0.003, smaller than the alpha (α) value of 

0.05 or p < 0.05. From this data, it can be concluded that there is a significant effect of Bioplacenton® administration 

on wound healing. Bioplacenton® is a trademark of a product commonly used to promote wound healing. The product 

is usually in the form of a cream or ointment that contains active ingredients such as placenta extract and neomycin 

sulfate. Placenta extract has regenerative properties and triggers the formation of new tissue, while neomycin sulfate is 

an antibiotic that can help prevent infection in the wound area. Applying Bioplacenton® to the incision wound 

accelerates healing by stimulating tissue regeneration and stopping disease. The neomycin sulfate in the formulation 

may also provide additional protection from bacteria that may inhibit the healing process. It is important to note that the 

effectiveness of Bioplacenton® may vary depending on the type of wound, individual condition, and other factors. 

Before using this product, it is best to consult a healthcare professional to ensure suitability and obtain proper guidance. 

The wound-healing process requires proper management and treatment to prevent infection and the occurrence 

of chronic wounds. Practical management steps involve maintaining cleanliness and wound care, monitoring infection 

symptoms, and applying appropriate healing methods based on the type of wound. Proper treatment includes using 

ointments or creams containing active healing ingredients, such as antibiotics if necessary, and a holistic approach to 

ensure the body’s condition supports the healing process. It is essential to seek professional health advice to plan 

management tailored to the characteristics of the wound and individual requirements (Aminuddin et al., 2020). Wound 

healing is a complex biological process that restores body tissue integrity. This process involves several stages, including 

hemostasis to stop bleeding, the inflammatory phase to clean the wound area from debris and bacteria, the proliferative 

phase to form granulation tissue and new blood vessels, and the remodeling phase to strengthen and perfect tissue 

structure. Cellular interactions, molecular techniques, and growth factors carefully regulate wound healing. Factors such 

as nutrition, overall health, and individual conditions can also influence the success and speed of wound healing. 
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Physiologically, the wound-healing process can be divided into four main stages. The first stage is hemostasis, 

where bleeding is stopped through blood clot formation. The second phase is inflammation, involving the body’s 

immune response to clean the wound area from debris and pathogenic microorganisms. Subsequently, the proliferation 

stage occurs, where new cells develop and form granulation tissue to fill the wound area. The final stage is tissue 

remodeling, where tissue structure is perfected and strengthened as the healing process continues. These stages are 

tightly and coordinately regulated to achieve optimal recovery from the wound. Factors such as poor nutrition, hypoxia, 

immunosuppression, chronic diseases, and post-surgery conditions slow down the wound healing process. Therefore, a 

good understanding of the physiological processes of wound healing is crucial for surgeons to reduce patient morbidity 

resulting from delayed wound healing (Phillips, 2000); (Young and McNaught, 2011). 

 

4. CONCLUSION :  
Based on the results of research and data analysis regarding the effectiveness of turmeric ethanol extract (Curcuma 

Longa) and Bioplacenton® on wound healing in white rats, it can be concluded that turmeric ethanol extract (Curcuma 

Longa) contains some bioactive compounds such as alkaloids, flavonoids, saponins, and tannins which have an essential 

role in the wound healing process. The optimal concentration of turmeric ethanol extract (Curcuma longa) for healing 

incision wounds in white rats is 4%. The highest percentage of cure on day 14 occurred in the positive control group 

(Bioplacenton®) at 98%, followed by the group with 4% v/v extract. Turmeric ethanol extract cream preparation 

(Curcuma longa) showed an ability similar to Bioplacenton® in healing incision wounds in rats. 

 

REFERENCES: 
1. Abdul-Aziz, K. K. (2011) ‘Comparative Evaluation of the Anti-ulcer Activity of Curcumin and Omeprazole during the 

Acute Phase of Gastric Ulcer—Efficacy of Curcumin in Gastric Ulcer Prevention against Omeprazole,’ Food and Nutrition 

Sciences, 02(06), pp. 628–640. doi: 10.4236/fns.2011.26088. 

2. Achfidawati, H. N., Elfiah, U. and Sakinah, E. N. (2019) ‘Analysis of Morphology and Erythrocyte Count in Rat after 

Electrical Exposure,’ Journal of Agromedicine and Medical Sciences, 5(1), p. 25. doi: 10.19184/ams.v5i1.6806. 

3. Afandi, D. (2017) Tata Laksana dan Teknik Pembuatan Visum et Repertum, University of Riau Press. 

4. Aminuddin, et.al., 2020 (2020) Modul Perawatan luka. 

5. Anwar, K. et al. (2018) ‘Wound Healing Activity of Ethanolic Extract Gel of Tawas Ut Tuber (Ampelocissus rubiginosa 

L.) in Incisional Model Wistar Rats’, Majalah Obat Tradisional, 23(1), p. 30. doi: 10.22146/mot.29063. 

6. Ayati, Z. et al. (2019) ‘Ethnobotany, Phytochemistry and Traditional Uses of Curcuma spp. and Pharmacological Profile 

of Two Important Species (C. longa and C. zedoaria): A Review’, Current Pharmaceutical Design, 25(8), pp. 871–935. 

Doi: 10.2174/1381612825666190402163940. 

7. Baud, G. S., Sangi, M. S. and Koleangan, H. S. J. (2014) ‘ANALISIS SENYAWA METABOLIT SEKUNDER DAN UJI 

TOKSISITAS EKSTRAK ETANOL BATANG TANAMAN PATAH TULANG (Euphorbia tirucalli L.) DENGAN 

METODE Brine Shrimp Lethality Test (BSLT)’, Jurnal Ilmiah Sains, 14(2), p. 106. doi: 10.35799/jis.14.2.2014.6065. 

8. Fitria, V., Arifin, R. F. and Kurniasih, N. (2017) ‘Uji aktivitas gel ekstrak daun pohpohan (Pilea trinervia W.) terhadap 

penyembuhan luka bakar pada kelinci (Oryctolagus cuniculus)’, Kartika : Jurnal Ilmiah Farmasi, 5(2), p. 75. Doi: 

10.26874/kjif.v5i2.120. 

9. Hardhani, P. R., Lastianny, S. P. and Herawati, D. (2014) ‘Pengaruh Penambahan Platelet Rich Plasma Pada Bovine Porous 

Bone Mineral Terhadap Penyembuhan Jaringan PHardhani, P. R., Lastianny, S. P., & Herawati, D. (2014). Pengaruh 

Penambahan Platelet Rich Plasma Pada Bovine Porous Bone Mineral Terhadap Penyembuhan’, Journal Kedokteran Gigi, 

5(4), pp. 342–48. Available at: https://journal.ugm.ac.id/jkg/article/download/29330/17505. 

10. Hernawati, S. (2015) ‘Ekstrak Buah Delima sebagai Alternatif Terapi Recurrent Apthous Stomatitis (RAS)’, 

Stomatognatic, 12(1), pp. 20–25. 

11. Indah, S. and Br, T. (2019) ‘UJI EFEKTIVITAS SALEP EKSTRAK RIMPANG KUNYIT ( Curcuma domestica Val ) 

UNTUK PENGOBATAN LUKA SAYAT PADA TIKUS PUTIH JANTAN’, Skripsi, Rogram Studi Sarjana Farmasi 

Fakultas Farmasi Dan Kesehatan Institut Kesehatan Helvetia Medan. 

12. Johnston, S. . dan K. M. T. (2017) ‘Veterinary Surgery : Small Animal Expert Consult,’ Elsevier. The UK. 

13. Kartika, R. W. et al. (2015) ‘Perawatan Luka Kronis dengan Modern Dressing’, Perawatan Luka Kronis Dengan Modern 

Dressing, 42(7), pp. 546–550. 

14. Kocaadam, B. and Şanlier, N. (2017) ‘Curcumin, an active component of turmeric (Curcuma longa), and its effects on 

health,’ Critical Reviews in Food Science and Nutrition, 57(13), pp. 2889–2895. doi: 10.1080/10408398.2015.1077195. 

15. Kosasih, E. et al. (2019) ‘Hepatoprotective Effect of Citrus Sinensis Peel Extract Against Isoniazid and Rifampicin-induced 

Liver Injury in Wistar Rats,’ Majalah Obat Tradisional, 24(3), pp. 197–203. doi: 10.22146/mot.45762. 

16. Kumara, I. N. C., Sri Pradnyani, I. G. A. and Sidiarta, I. G. A. F. N. (2019) ‘Uji efektivitas ekstrak kunyit (Curcuma longa) 

terhadap daya hambat pertumbuhan bakteri Streptococcus mutans’, Intisari Sains Medis, 10(3), pp. 462–467. doi: 

10.15562/ism.v10i3.350. 

17. Manarin, G. et al. (2019) ‘Curcuma longa L. ameliorates asthma control in children and adolescents: A randomized, double-



INTERNATIONAL JOURNAL FOR INNOVATIVE RESEARCH IN MULTIDISCIPLINARY FIELD          
ISSN(O): 2455-0620                                                      [ Impact Factor: 9.47 ]          
Monthly, Peer-Reviewed, Refereed, Indexed Journal with  IC Value : 86.87         
Volume - 10,  Issue - 3,  March -  2024             
 

 

Available online on – WWW.IJIRMF.COM Page 233 

blind, controlled trial,’ Journal of Ethnopharmacology, 238, p. 111882. doi: 10.1016/j.jep.2019.111882. 

18. Milasari, M. (2019) ‘PENGARUH PEMBERIAN SALEP EKSTRAK KUNYIT KUNING (Curcuma longa Linn) 

TERHADAP PENYEMBUHAN LUKA SAYAT PADA TIKUS PUTIH (Rattus norvegicus)’, Jurnal Ilmiah Ibnu Sina, 

4(2), pp. 1–13. 

19. Novyana, R. M. and Susanti (2016) ‘Lidah Buaya (Aloe vera) untuk Penyembuhan Luka’, Jurnal Kedokteran Universitas 

Lampung, 5, pp. 149–153. 

20. Pangemanan, A., . F. and Budiarso, F. (2016) ‘Uji daya hambat ekstrak rimpang kunyit (Curcuma longa) terhadap 

pertumbuhan bakteri Staphylococcus aureus dan Pseudomonas sp.’, Jurnal e-Biomedik, 4(1). Doi: 

10.35790/ebm.4.1.2016.10840. 

21. Pebri, I. G., Rinidar and Amiruddin (2017) ‘PENGARUH PEMBERIAN EKSTRAK DAUN BINAHONG (Anredera 

cordifolia) TERHADAP PROSES PENYEMBUHAN LUKA INSISI (Vulnus incisive) PADA MENCIT (Mus musculus),’ 

Jurnal Ilmiah Mahasiswa Veteriner, 2(1), pp. 1–11. Available at: 

http://jurnal.stikesmukla.ac.id/index.php/cerata/article/view/130/128. 

22. Phillips, S. J. (2000) ‘Physiology of wound healing and surgical wound care,’ ASAIO Journal, 46(6), pp. 2–5. doi: 

10.1097/00002480-200011000-00029. 

23. Purnama, H., Sriwidodo and Ratnawulan, S. (2017) ‘Review Sistematik: Proses Penyembuhan dan Perawatan Luka’, 

Farmaka, 15(2), pp. 255–256. 

24. Purwaningsih, E. (2016) ‘Potensi Kurkumin Sebagai Bahan Anti Fertilitas’, Jurnal Kedokteran Yarsi, 24(3), pp. 203–211. 

25. Putri, G. A. (2020) ‘PADA PENYEMBUHAN LUKA SOKET PASCA PENCABUTAN GIGI TIKUS PUTIH GALUR 

WISTAR ( Rattus novergicus ) SECARA HEMATOXILIN EOSIN ( HE ) UNIVERSITAS SUMATERA UTARA 

MEDAN 2020’. 

26. Ramadan, R. M. et al. (2017) ‘Pengaruh Ekstrak Metanol Daun Ketapang (Terminalia catappa L.) Terhadap Kepadatan 

Serabut Kolagen pada Penyembuhan Luka Sayat Mencit (Mus musculus)’, J AgromedUnila |, 4(3), p. 17. 

27. ‘RISKESDAS’ (2013) BADAN PENELITIAN DAN PENGEMBANGAN KESEHATAN KEMENTERIAN 

KESEHATAN RI, 7(5), pp. 803–809. Doi: 10.1517/13543784.7.5.803. 

28. Roihatul Mutiah (2015) ‘EVIDENCE BASED KURKUMIN DARI TANAMAN KUNYIT (Curcuma longa) SEBAGAI 

TERAPI KANKER PADA PENGOBATAN MODERN’, Jurnal Farma Sains, 1(1), pp. 28–41. 

29. Sentat, T. and Permatasari, R. (2015) ‘UJI AKTIVITAS EKSTRAK ETANOL DAUN ALPUKAT ( Persea americana Mill 

.) TERHADAP PENYEMBUHAN LUKA BAKAR PADA PUNGGUNG’, Jurnal Ilmiah Manuntung, 1(2), pp. 100–106. 

30. Setiadi, A., Khumaida, N. and Wahyuning Ardie, D. S. (2017) ‘Keragaman Beberapa Aksesi Temu Hitam (Curcuma 

aeruginosa Roxb.) Berdasarkan Karakter Morfologi’, Jurnal Agronomi Indonesia (Indonesian Journal of Agronomy), 

45(1), pp. 71–78. doi: 10.24831/jai.v45i1.13773. 

31. Sintesis, T. and Pada, K. (2020) ‘JARINGAN LUKA TIKUS PUTIH DIABETIK EFFECT OF Channa lucius EXTRACT 

ON COLLAGEN SYNTHESIS IN WOUND TISSUE OF DIABETIC RATS SKRIPSI SARJANA SAINS Oleh SITI 

ENDANG MUSTIKA’. 

32. Soni, H. and Singhai, A. K. (2012) ‘a Recent Update of Botanicals for Wound Healing Activity’, International Research 

Journal of Pharmacy, 3(7), pp. 1–7. 

33. Suarni, E. and Prameswarie, T. (2015) ‘Perbandingan Pemberian Gel Lidah Buaya (Aloe vera L.) dan Povidone Iodine 

terhadap Waktu Penyembuhan Luka Iris (Vulnus scissum) pada Mencit (Mus musculus) Galur Wistar,’ Syifa’ MEDIKA: 

Jurnal Kedokteran dan Kesehatan, 5(2), p. 82. doi: 10.32502/sm.v5i2.1397. 

34. Sugiaman, V. K. (2011) ‘Peningkatan Penyembuhan Luka di Mukosa Oral Melalui Pemberian Aloe Vera ( Linn .) Secara 

Topikal Topical’, Maranatha Journal of Medicine and Health, 11(1), pp. 70–79. 

35. Suhendra, L. (2017) ‘Aktivitas antioksidan ekstrak bubuk kunyit (Curcuma domestica Val.)’, Jurnal Ilmiah Teknologi 

Pertanian, 2(2), pp. 237–246. 

36. Wientarsih, I., Winarsih, W. and Sutardi, L. N. (2012) ‘Aktivitas penyembuhan luka oleh gel fraksi etil asetat rimpang 

kunyit pada mencit hiperglikemik’, Veteriner, 13(3), pp. 251–256. 

 


