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ABSTRACT 

Poor wound healing is a significant problem in surgical practice because of impaired healing, excessive 

scarring, infections, or dehiscence in post-surgical intervention. Mango (Mangifera indica) contains high levels 

of nutrients, fiber, macronutrients, micronutrients, and minerals as well as abundant bioactive compounds such 

as vitamin C, beta-carotene, polyphenol types of quercetin, and kaempferol. Flavonoid and saponin in binahong 

(Anredera cordifolia) play a role in wound healing since flavonoid contains an anti-inflammation effect, while 

saponin can inhibit the growth of microorganism in the wound as an antiseptic to avoid infection, increase the 

number of fibroblast cells, and stimulate the formation of collagen. This research aims to process and determine 

the functional cookies formula from fermented mango and binahong with the highest vitamin C and antioxidant 

activity. There were 3 variations of the formulation based on mango, binahong, and CO2-free water. The 

variations were as follow: S1 = 1: 0.5: 0.5; S2 = 2: 1: 1; and S3 = 3: 2: 2. All samples were inoculated with 

Lactobacillus paracasei 5% b/v for 14 days under anaerobic conditions. The amount of Vitamin C (mg/100g) 

analysis from 3 samples of cookies using the Titration Iodometric Method, while the antioxidant activity was 

determined with 2.2-diphenyl-1- picrylhydrazyl (DPPH). The results of vitamin C and antioxidant activity in 

each sample of cookies were as follow: S1 with 130.40mg/100g and 35.31% antioxidant activity, S2 with 

121.33mg/100g and 30.74% of antioxidant activity, and S3 with 137.56mg/100g and 39.42% antioxidant 

activity. The formulation of cookie samples containing the highest vitamin C was S3. There was a significant 

difference (P <0.05) which determined the vitamin C level between the sample formulations. 
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1.Introduction 
 

Wound healing is a complex event that is divided into 4 steps: hemostasis/coagulation, 

inflammation, migration/proliferation, and remodeling (Barchitta et al., 2019). Poor wound 

healing is a significant problem in surgical practice because of impaired healing, excessive 

scarring, infections, or dehiscence in the post-surgical intervention (Geers et al., 2018). Thus, the 

prevention of poor wound healing may ensure good and low-cost patient care. 

Mango (Mangifera indica) is a tropical fruit plant that contains high levels of nutrients, fiber, 

macronutrients, micronutrients, and minerals as well as abundant bioactive compounds 

(Maldonado-Celis et al., 2019). The well-known high content in mangoes includes vitamin C, 

beta-carotene, polyphenol types of quercetin, and kaempferol (Mantik et al., 2021; Nurkolis et al., 

2020). Tocopherols, phytosterols, and triterpenes in mango butter (Dhara et al., 2010) have 

significant restoring and protecting properties on human skin which also replenishes skin 

moisture (Kočevar Glavač et al., 2018; Mandawgade & Patravale, 2008). 

Madeire vine (Anredera cordifolia) is known as binahong in Indonesia as a traditional medicinal 

plant (Bari et al., 2019). Many research has founded that binahong exerts antioxidant (Djamil, 

2012), antihyperlipidemic (Lestari et al., 2015), antihyperuricemic (Widyarini et al., 2015), 
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wound healing, and analgesics properties (Astuti et al., 2011). The main bioactive compounds in 

binahong leaves consist of flavonoid, saponin, and tannin. Flavonoid and saponin play a role in 

wound healing since flavonoid contains anti-inflammation effects, while saponin can inhibit the 

growth of microorganisms in the wound as an antiseptic to avoid infection, increase the number 

of fibroblast cells, and stimulate the formation of collagen (Sasidharan et al., 2010). 

Based on mango and binahong potential, a functional cookie high in vitamin C and antioxidant 

activity which may improve wound healing could be formulated. This research aims to process 

and determine the functional cookies formula from fermented mango and binahong with the 

highest vitamin C and antioxidant activity. 

 

2. Material and Methods 
 

There were 3 variations of the formulation based on mango, binahong, and CO2-free water. The 

variations were as follow: S1 = 1: 0.5: 0.5; S2 = 2: 1: 1; and S3 = 3: 2: 2. All samples were 

inoculated with Lactobacillus paracasei 5% b/v for 14 days under anaerobic conditions. The part 

of mangoes and binahong used were pure ripe flesh. The fermented products were made into 

flour using the freeze dryer. The powder was mixed and stirred with the addition of 5% water 

using a mixer with a power of 102-189 rpm for 30 minutes and then put in the oven for 15 

minutes with a temperature of 70 – 90°C so that it became cookies. Sample variation was done to 

determine the average significance of the antioxidant content in it. The next step was determining 

the amount of Vitamin C (mg/100g) analysis from 3 samples of cookies using the Titration 

Iodometric Method, while the antioxidant activity was determined with 2.2-diphenyl-1- 

picrylhydrazyl (DPPH). 

𝑉𝑖𝑡𝑎𝑚𝑖𝑛 𝐶  
𝑚𝑔

100𝑔
 =

𝑉 𝐼2 𝑥 0,88 𝑥 𝐹𝑝 𝑥 100

𝑊𝑠 𝑔𝑟𝑎𝑚
 

The determination of water content used was the AOAC drying method (thermogravimetry). The 

water content was calculated using the following formula: 

𝑊𝑎𝑡𝑒𝑟 𝐶𝑜𝑛𝑡𝑒𝑛𝑡  % =
𝑊1 − 𝑊2

𝑊1 − 𝑊0
𝑥 100 

The procedure for determining the ash content was carried out using the AOAC 2005 method. 

Calculation of the ash content was carried out using the following formula: 

𝐴𝑠 𝐶𝑜𝑛𝑡𝑒𝑛𝑡  % 

=
𝑊𝑒𝑖𝑔𝑡 𝑜𝑓 𝐵𝑜𝑤𝑙 𝑎𝑓𝑡𝑒𝑟 𝐻𝑒𝑎𝑡𝑒𝑑 − 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑊𝑒𝑖𝑔𝑡 𝑜𝑓 𝐸𝑚𝑝𝑡𝑦 𝐵𝑜𝑤𝑙

𝑆𝑎𝑚𝑝𝑙𝑒 𝑊𝑒𝑖𝑔𝑡
 𝑥 100 

 

3. Results and Discussion 

 
Sample Vitamin C 

Content 

(mg/100g) 

Anti-

oxidantactivitytowards 

DPPH (%) 

Ash Content (%) Water Content 

(%) 

S1 130.40 35.31 1.99 1.79 

S2 121.33 30.74 1.96 1.89 

S3 137.56 39.42 2.12 1.94 

Mean 129.76 ± 8.13  35.15 ± 4.34 2.02 ± 0.08  1.87 ± 0.07 
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The results of vitamin C and antioxidant activity in each sample of cookies were as follow: S1 

with 130.40mg/100g and 35.31% antioxidant activity, S2 with 121.33mg/100g and 30.74% of 

antioxidant activity, and S3 with 137.56mg/100g and 39.42% antioxidant activity. The 

formulation of cookie samples containing the highest vitamin C was S3. There was a significant 

difference (P <0.05) which determined the vitamin C level between the sample formulations. The 

higher the antioxidant activity, the higher the antioxidant levels, and the less food needed to 

reduce free radicals (Lisdawati, 2006). This shows that the formulation of a blend of fermented 

mango and binahong which was made into cookies contains high vitamin C and antioxidant 

activity. The average vitamin C level in the three cookie samples was 129.76mg/100g. S3 showed 

the best activity, namely antioxidant activity against 2.2-diphenyl-1-picrylhydrazyl (DPPH) of 

39.42%. This makes the formulated cookies a potential healthy snack that is high in vitamin C 

and antioxidants which can accelerate the healing process since the vitamin C content is essential 

for enhancing neutrophil migration and lymphocyte transformation (Palmieri et al., 2019), 

collagen and ceramides synthesis, early resolution of inflammation, and angiogenesis, while 

antioxidant activity may restore the balance between pro and antioxidant (Barchitta et al., 2019; 

Mohammed et al., 2016).  

The average ash content of the three samples was 2.02% and water content was 1.87% which 

corresponds to the Indonesian National Standard (SNI) 01-2973-1992. Higher ash content in 

cookies indicates the higher mineral contents in cookies such as calcium, potassium, and iron 

(Andarwulan et al., 2014). It is clinically known that mineral intake can improve the respiratory 

system, especially in tuberculosis sufferers (Taslim et al., 2020). 

Fermented mango and binahong have a great potential to be developed into healthy snack 

cookies. The vitamin C and antioxidants content in cookies from the fermentation of mango and 

binahong leaves may be a great substitute for snacks for the postoperative patient since 

antioxidants and vitamin C may accelerate the wound healing process. These cookies are also a 

good anti-inflammatory source, since anti-inflammatory agents may minimize tissue damage in 

the inflammation process and provide greater comfort to the patient (Nunes et al., 2020). It needs 

clinical trials in humans to find out more about its effects on human health and the authors are 

very open to joint research collaborations. 

 

Acknowledgment 

We offer our thanks to all of the contributors for their outstanding help in formatting the paper. 

The authors’ responsibilities were as follows—all authors: contributed to the writing and 

revisions contained in the paper; and all authors have read and approved the final manuscript. 

 

Conflict of Interest 

The authors declare that there are no conflicts of interest 

 

References 

 

[1] Andarwulan, N., Kusnandar, F., & Herawati, D. (2014). Pengelolaan Data Analisis 

Pangan PEND. In Modul 1. 

[2] Astuti, S. M., Sakinah A.M, M., Andayani B.M, R., & Risch, A. (2011). Determination 

of Saponin Compound from Anredera cordifolia (Ten) Steenis Plant (Binahong) to 

Potential Treatment for Several Diseases. Journal of Agricultural Science, 3(4), 224–

232. https://doi.org/10.5539/jas.v3n4p224 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 6, 2021, Pages. 6607 - 6611 

Received 25 April 2021; Accepted 08 May 2021.  

 

6610 

 
http://annalsofrscb.ro 

[3] Barchitta, M., Maugeri, A., Favara, G., San Lio, R. M., Evola, G., Agodi, A., & Basile, 

G. (2019). Nutrition and wound healing: An overview focusing on the beneficial 

effects of curcumin. International Journal of Molecular Sciences, 20(5). 

https://doi.org/10.3390/ijms20051119 

[4] Bari, I. N., Kato-Noguchi, H., Iwasaki, A., & Suenaga, K. (2019). Allelopathic potency 

and an active substance from anredera cordifolia (Tenore) steenis. Plants, 8(5). 

https://doi.org/10.3390/plants8050139 

[5] Dhara, R., Bhattacharyya, D. K., & Ghosh, M. (2010). Analysis of sterol and other 

components present in unsaponifiable matters of mahua, sal and mango kernel oil. 

Journal of Oleo Science, 59(4), 169–176. https://doi.org/10.5650/jos.59.169 

[6] Djamil, R. (2012). Antioxidant Activity of Flavonoid From Anredera Cordifolia (Ten) 

Steenis Leaves. International Research Journal of Pharmacy, 3(9), 241–243. 

[7] Geers, N. C., Zegel, M., Huybregts, J. G. J., & Niessen, F. B. (2018). The Influence of 

Preoperative Interventions on Postoperative Surgical Wound Healing in Patients 

Without Risk Factors: A Systematic Review. Aesthetic Surgery Journal, 38(11), 1237–

1249. https://doi.org/10.1093/asj/sjy074 

[8] Kočevar Glavač, N., Damjan, J., Lumpert, M., Stojilkovski, K., Kokalj Ladan, M., 

Tavčar Benković, E., Matjaž, M. G., & Helena Hendrychová, Mirjana Gašperlin, M. L. 

and S. B. (2018). Modern Cosmetics (Vol. 1). 

[9] Lestari, D., Sukandar, E. Y., & Fidrianny, I. (2015). Anredera cordifolia leaves extract 

as antihyperlipidemia and endothelial fat content reducer in male wistar rat. 

International Journal of Pharmaceutical and Clinical Research, 7(6), 435–439. 

[10] Lisdawati, V. (2006). Vivi Lisdawati.Pdf. In Aktivitas Antioksidan Dari Berbagai 

Fraksi Ekstrak Daging Buah dan Kulit Biji Mahkota Dewa. 

http://ejournal.litbang.depkes.go.id 

[11] Maldonado-Celis, M. E., Yahia, E. M., Bedoya, R., Landázuri, P., Loango, N., 

Aguillón, J., Restrepo, B., & Guerrero Ospina, J. C. (2019). Chemical Composition of 

Mango (Mangifera indica L.) Fruit: Nutritional and Phytochemical Compounds. 

Frontiers in Plant Science, 10(October), 1–21. https://doi.org/10.3389/fpls.2019.01073 

[12] Mandawgade, S., & Patravale, V. (2008). Formulation and evaluation of exotic fat 

based cosmeceuticals for skin repair. Indian Journal of Pharmaceutical Sciences, 70(4), 

539–542. https://doi.org/10.4103/0250-474X.44615 

[13] Mantik, K. E. K., Nurkolis, F., Mayulu, N., Kurniatanty, I., Widowati, E., Tanner, M. 

J., & Hardinsyah. (2021). Functional sugar from mango (Mangiferaindica) rich in 

antioxidants and polyphenols potential for antidiabetic. Annals of the Romanian 

Society for Cell Biology, 25(1), 2545–2553. 

[14] Mohammed, B. M., Fisher, B. J., Kraskauskas, D., Ward, S., Wayne, J. S., Brophy, D. 

F., Fowler, A. A., Yager, D. R., & Natarajan, R. (2016). Vitamin C promotes wound 

healing through novel pleiotropic mechanisms. International Wound Journal, 13(4), 

572–584. https://doi.org/10.1111/iwj.12484 

[15] Nunes, R., Arantes, M. B., Menezes, S., Pereira, D. F., Leandro, L., Passos, M. D. S., 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 6, 2021, Pages. 6607 - 6611 

Received 25 April 2021; Accepted 08 May 2021.  

 

6611 

 
http://annalsofrscb.ro 

& Moraes, L. P. De. (2020). Plants as Sources of Anti-Inflammatory Agents. 

[16] Nurkolis, F., Surbakti, F. H., Sabrina, N., Azni, I. N., & Hardinsyah, H. (2020). Mango 

Sugar Rich in Vitamin C: A Potency for Developing Functional Sugar Rich in 

Antioxidants. Current Developments in Nutrition, 4(Supplement_2), 765–765. 

https://doi.org/10.1093/cdn/nzaa052_034 

[17] Palmieri, B., Vadalà, M., & Laurino, C. (2019). Nutrition in wound healing: 

Investigation of the molecular mechanisms, a narrative review. Journal of Wound Care, 

28(10), 683–693. https://doi.org/10.12968/jowc.2019.28.10.683 

[18] Sasidharan, S., Nilawatyi, R., Xavier, R., Latha, L. Y., & Amala, R. (2010). Wound 

healing potential of Elaeis guineensis Jacq leaves in an infected albino rat model. 

Molecules, 15(5), 3186–3199. https://doi.org/10.3390/molecules15053186 

[19] Taslim, N. A., Rasyid, H., Atmanegara, M. K., Angriavan, S., & Amelia, R. (2020). 

Effect of chocolate soybean drink on nutritional status, gamma interferon, vitamin D, 

and calcium in newly lung tuberculosis patients. Open Access Macedonian Journal of 

Medical Sciences, 8(T2), 210–214. https://doi.org/10.3889/oamjms.2020.5233 

[20] Widyarini, K. D., Sukandar, E. Y., & Fidrianny, I. (2015). Xanthine oxidase inhibitory 

and antihyperuricemic activities of anredera cordifolia (Ten) steenis, sonchus arvensis 

l, and its combination. International Journal of Pharmacy and Pharmaceutical Sciences, 

7(3), 86–90. 


