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Abstract: Hair was protector against temperature and physical barrier. Hair loss was one of the most worrying. The 

objective of this research was conduct scientific tests on hair activity of white ginger extract and red ginger 

extract in the experimental animal.Extraction of white ginger and red ginger by soxhletation method. The 

obtained extract was formulated to simple gel with carbopol based gel. Experiments animals were male rats 

sprague dawley strain has been shaved and smeared. Treated with gel and observed hair growth time, hair 

length, and hair mass.The initial hair growth time for 2% minoxidil was on 4th day. White ginger extract gel 

was showed the same activity with 3% extract, but red ginger extract gel was showed the same activity with 

1% extract. The final hair growth time for 2% minoxidil was on 9th day. White ginger extract gel did not 

showed the same activity with 3% extract, but red ginger extract gel was showed the same activity with 2% 

extract. White ginger extract has weakerhair growth activity than minoxidil, but red ginger extract has 

stronger hair growth activity than minoxidil. 

1 INTRODUCTION 

Hair is found in almost all parts of the body and has 

various functions, such as protection against ambient 

temperature and physical barrier between external 

air and skin, keep the body warmer and hair has its 

own aesthetic value for humans. One of the most 

worrying problems for everyone is hair loss that can 

result in baldness. Hair has different growth and fall 

periods on each strand. Although hair loss is a 

natural cycle of hair, sometimes the quantity and 

frequency of hair loss increase, causing baldness. 

This is caused by hormonal disorders, drug side 

effects, food intake, and stress (Guo and Katta, 

2017). 

Minoxidil, a drug of scientific origin was 

scientifically proved for the treatment of alopecia, 

but side effect associated with this drug has limited 

its pharmacological benefits hence the drug of plant 

origin is necessary to replace the synthetic one 

(Rathi et al., 2017). India is a repository of 

medicinal plants According to the researchers, 

innovation found an effective formula can solve the 

problem of hair loss. This effect on the number of 

hair cosmetics is marketed, both synthetic products 

and herbal products. Use of materials that are 

synthetic or herbal products has been widely 

produced. The use of synthetic substances in 

cosmetic products is less safe because it can cause 

side effects on long term use such as allergic effects, 

pathogenic, and carcinogenic (Yuan et al., 2016). 

Several phytochemical and extract has been 

tested for the anticonvulsant (Ginting et al., 2018), 

antibacterial (Karsono et al., 2015; Masfria et al, 

2016), antioxidant (Masfria et al., 2016; Nazliniwaty 

et al., 2016a,b; Nerdy and Manurung, 2018), 

antidiabetic (Nerdy, 2015a), antimalarial (Nerdy, 

2015b; Nerdy 2017), anticancer (Nerdy, 2015b, 

Nerdy et al., 2015; Nerdy et al., 2016), 

antihepatotoxicity (Tarigan et al., 2018), and 

antinephrolitiatic activity (Haro et al., 2017; Putra et 

al., 2018). Many medicinal plants have been used for 

the treatment of hair diseases from generation to 

generation (Begum et al., 2014). Herbs such as 

turmeric, and ginger are integral parts of ayurvedic 

formulations (Jain et al., 2016). However 6-

gingerol(major component isolate from ginger), 

showed inhibition activity of hair growth (Miao et 
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al., 2013). Many natural compounds are not 

efficacious as isolates but show activity in the 

combinations with other compounds in the extract. 

Figure 1 showed the difference between white 

ginger and red ginger. 

 

Figure 1. Difference between white ginger and red 

ginger 

People assume that red ginger has a better 

activity than white ginger. However, until now there 

is no scientific proof of hair growth activity of white 

ginger extract and red ginger extract. The purpose of 

this study is to conduct scientific tests on hair 

activity of white ginger extract and red ginger 

extract in the experimental animal. 

2 MATERIALS AND METHODS 

This research is an experimental research conducted 

in Pharmacology Laboratory, Faculty of Pharmacy, 

University of Sumatera Utara. Independent variable 

was ginger extract concentration and red ginger 

extract concentration. Dependent variable werehair 

growth time, hair length, and hair mass. 

2.1 Tools and Materials 

The tools used in this research were rats breeding 

equipment, calipers (Mitutoyo), analytical balance 

(Shimadzu),cutter (Kenko), scissors (Kenko), razor 

(Gillette), permanent marker (Snowman), beaker 

glass (Iwaki), erlenmeyer (Iwaki), measuring glass 

(Iwaki), stirring rod (Iwaki), petri dish (Iwaki), 

dropper pipette (Iwaki), spatula, aluminum foil 

(Klinpak), plastic wrap (Klinpak), blender (Philips), 

oven (Memmert), filter paper (Whatman), buchner 

funnel (Iwaki), and rotary evaporator (Buchi), 

waterbath (Wisebath), and camera (Samsung). 

The materials used in this study were white 

ginger, red ginger, experiments animals were 27 

male rats sprague dawley strain with aged 7 weeks 

to 8 weeks and weighed 150 g to 200 g, rats food 

(Best1), hexane (Merck), distilled water (Brataco), 

and tissue (Tessa), carbopol (Samirasachem), methyl 

paraben(Ueno), propyl paraben(Ueno), propylene 

glycol (Dow), minoxidil (Kirkland), triethanol amine 

(Merck). 

2.2 Preparation of Extract 

Extraction of white ginger and red ginger was 

modification from Nour et al (2017) extraction 

procedure.40 g fresh and grinded rhizomes was 

extracted by soxhletation method for 12 hours with 

n-hexane. The extract obtained were concentrated by 

rotary evaporator, dried by freeze dryer, stored in 

amber bottles, and kept at –4°C for further studies. 

2.3 Experimental Design 

This research was conducted by using completely 

randomized design with 9 treatments in male rats, 

each treatment was done 3 repetitions. The number 

of rats required for each treatment was determined 

using the Federer formula (n-1) (t-1) ≥15, where t 

denotes the number of treatments and n denotes the 

number of animals for each treatment (Pratisto, 

2009). The treatment is NC: Without Treatment 

(normal control); (–)C: Blank Gel (negative control); 

(+)C: Minoxidil 2% Gel (positive control); WG1: 

1% White Ginger Extract Gel; WG2: 2% White 

Ginger Extract Gel; WG3: 3% White Ginger Extract 

Gel; RG1: 1% Red Ginger Extract Gel; RG2: 2% 

Red Ginger Extract Gel; RG3: 3% Red Ginger 

Extract Gel. 

2.4 Gel Formulation 

Formulation of gel was modification from Gupta and 

Gupta (2017) formulation procedure. Eight different 

hair gel were prepared by a simple gel formulation 

preparation method based on carbopol gel. Gel 

formula for each treatment can be seen in Table 1. 

Table 1. Gel formula for each treatment 

Materials 
– + Ginger Red Ginger 

NC PC G1 G2 G3 RG1 RG2 RG3 

Minoxidil (g) – 2.00 – – – – – – 

Ginger Extract (g) – – 1.00 2.00 3.00 – – – 

Red Ginger 

Extract (g) 
– – – – – 1.00 2.00 3.00 

Carbopol (g) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Methyl Paraben 

(g) 
0.50 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

Propyl Paraben 

(g) 
0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

Propylene Glycol 

(mL) 
5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 

Triethanolamine 

(mL) 
1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 

Water (up to mL) 100 100 100 100 100 100 100 100 
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The carbopol was dispersed in 50 mL of distilled 

water. methyl paraben and propyl paraben were 

dissolved in 5 ml of hot distilled water, cooled, 

added propylene glycol, added extract (or 

minoxidil), mixed with carbopol solution, made up 

to 100 mL by distilled water with constant stirring, 

added triethanol amine and continued stirring until a 

transparent gel is formed. 

2.5 Hair Growth Activity Test 

Experiments animals were 54 male rats sprague 

dawley strain with aged 7 weeks to 8 weeksand 

weighed 150 g to 200 g. Mice were acclimatized for 

2 weeks, fed with standard food and water, shaved 

hair on the back part (4 cm × 4 cm), and smeared 

with depilatory cream, made the middle box with 

permanent marker (2 cm × 2 cm, and kept for 24 

hours. Each treatment with gel was smeared with 

0.25 grams of gel at once daily in the morning (each 

application was rinsed using distilled water before 

smearing gel to avoid any previous gel still 

attached). The treatment was done for 21 days and 

observed hair growth time, hair length, and hair 

mass. 

- Hair growth observations are performed daily 

with visual observations of two parameters: 

initial hair growth time (minimum time required 

to start hair growth in the skin area) and final 

hair growth time (minimum time required to 

cover the skin area with new hair). 

- Hair length observation is done every week (7th 

day, 14th day, and 21st day) by taking 10 hairs 

from each treatment box and measured in length 

using calipers. 

- Hair mass observations were analyzed on the 21st 

day by shaving the entire hair from each 

treatment box and weighed the mass using an 

analytical balance. 

The data obtained is followed by one way 

analysis of variance with the least significant 

difference. 

3 RESULTS AND DISCUSSIONS 

Results obtained for extract yield were 1.2589% for 

white ginger and 1.3223% for red ginger. The 

extract obtained was further used for hair growth 

activity test compared to normal control, negative 

control, and positive control. Hair growth activity 

test for hair length and hair growth time for various 

treatment can be seen in table 2. Hair growth activity 

test for hair weight for various treatment can be seen 

in table 3. 

Table 2. Hair growth activity test for hair length and 

hair growth time for various treatment 

Treatment 

Hair Length (mm) ± Standard 

Deviation (mm) 

Initial 

Hair 

Growth 

Time 

Final 

Hair 

Growth 

Time 
1st Week 2nd Week 3rd Week 

NC 
1.7239 ± 

0.0007A 

3.9552 ± 

0.0016A 

6.5338 ± 

0.0023A 
6th Day 15th Day 

(–)C 
1.7243 ± 

0.0008A 

3.9606 ± 

0.0015A 

6.5484 ± 

0.0021A 
5th Day 14th Day 

(+)C 
1.7909 ± 
0.0031B 

6.1863 ± 
0.0039B 

10.1706 ± 
0.0145B 

4th Day 9th Day 

WG1 
1.7456 ± 

0.0021C 

4.5827 ± 

0.0037C 

6.6306 ± 

0.0136C 
6th Day 12th Day 

WG2 
1.7627 ± 
0.0035D 

5.3778 ± 
0.0043D 

7.8747 ± 
0.0160D 

5th Day 11th Day 

WG3 
1.7883 ± 

0.0049B 

6.1548 ± 

0.0056B 

10.1096 ± 

0.0199B 
4th Day 10th Day 

RG1 
1.7893 ± 
0.0045B 

6.1712 ± 
0.0057B 

10.1375 ± 
0.0195B 

4th Day 10th Day 

RG2 
1.8164 ± 

0.0054E 

6.8741 ± 

0.0061E 

11.2641 ± 

0.0214E 
3rd Day 9th Day 

RG3 
1.8315 ± 
0.0059F 

7.4216 ± 
0.0068F 

12.2641 ± 
0.0237F 

2nd Day 8th Day 

Table 3. Hair growth activity test for hair weight for 

various treatment 

Treatment 
Hair Weight (mg/mm2) ± Standard 

Deviation (mg/mm2) 

NC 58.1523 ± 0.5263A 

(–)C 58.3886 ± 0.5332A 

(+)C 72.8623 ± 0.6716B 

WG1 62.5235 ± 0.5752C 

WG2 67.0735 ± 0.6013D 

WG3 72.4535 ± 0.6699B 

RG1 72.5652 ± 0.6703B 

RG2 76.6415 ± 0.6981E 

RG3 81.3182 ± 0.7136F 

 

White ginger extract concentration 1% and 2% 

have significant different weaker hair growth 

activity than minoxidil 2%; but on white ginger 

extract concentration 3% has not significant 

different (equal) hair growth activity to minoxidil 

2%. Red ginger extract concentration 1% has not 

significant different (equal) hair growth activity to 

minoxidil 2%; but on white ginger extract 

concentration 2% and 3% have significant different 

weaker hair growth activity than minoxidil 2%. Red 

ginger extract has better hair growth activity than 

white ginger extract, this phenomenon might due to 

the hair growth activity phytochemical content 

(flavonoid) in red ginger extract was more than 

white ginger. Flavonoid play the main role on hair 

growth promoting through endothelial nitric oxide 
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synthase by inhibit nitric oxide production, or 5α-

reductase (Rifkia et al., 2017). 

Topical gel containing white ginger extract and 

red ginger extract with various concentration of 

extract showed the dose dependent hair growth 

activity. Higher concentration of extract in gel 

formulation has better hair growth activity, it 

showed by longer in hair length, faster in hair 

growth time and heavier in hair weight from 1st 

week, 2nd week and 3rd week. Herbal extract showed 

the dose dependent hair growth activity (Kanedi et 

al., 2017). Herbal was very effective for hair growth 

promotion without skin irritation. Hair growth 

activity of extract might be caused by the 

antioxidant effect and lead to improvement in blood 

flow to scalp (Semalty et al., 2010). Herbal might 

promote hair growth, enhance hair health, and 

effective for treating hair loss (Yu et al., 2017). 

Herbal extract treatment could proliferated human 

dermal papilla cells, significantly stimulated the 

expression of Ki-67 protein and the messenger 

ribonucleic acid levels of hepatocyte growth factor 

(Boisvert et al., 2017). Herbal might be an 

alternative for synthetic drugs used for alopecia 

without any side effect. 

4 CONCLUSIONS 

White ginger extract has weakerhair growth activity 

than minoxidil, but red ginger extract has stronger 

hair growth activity than minoxidil. Evaluation of 

hair growth activity with hair growth time, hair 

length, and hair mass parameter showed significant 

difference between white ginger extract and red 

ginger extract. Red ginger extract showed better hair 

growth activity than white ginger extract. 

ACKNOWLEDGEMENT 

The authors acknowledge the financial support by 

Research Institutions, University of Sumatera Utara, 

inaccordance with the Contract Research TALENTA 

University of Sumatera Utara, Fiscal Year 2018 with 

Contract number 290 / UN5.2.3.1 / PPM / KP-

TALENTA USU / 2018 on 16 March 2018. 

 

 

 

 

REFERENCES 

Begum, S., Lee, M.R., Gu, L.J., Hossain, M.J., Kim, H.K., 

and Sung, C.K. 2014. Comparative Hair Restorer 

Efficacy of Medicinal Herb on Nude Mice. BioMed 

Research International. 2014: Article ID 319795. 

Boisvert, W.A., Yu, M., Choi, Y., Jeong, G.H., Zhang, 

Y.L., Cho, S., Choi, C., Lee, S., and Lee, B.H. 2017. 

Hair Growth Promoting Effect of Geranium sibiricum 

Extract in Human Dermal Papilla Cells and C57BL/6 

Mice. BioMed Central Complementary and 

Alternative Medicine. 17(1): 109-117. 

Ginting, N., Suwarso, E., Rumapea, D.V., and Nerdy, N. 

2018. Relaxation Activity of Tetanus (Leea aequata 

L.) Leaf Ethanolic Extract on Guinea Pig Isolated 

Trachea. Asian Journal of Pharmaceutical and 

Clinical Research. 11(1): 1-4. 

Guo, E.L., and Katta, R. 2017. Diet and Hair Loss Effects 

of Nutrient Deficiency and Supplement Use. 

Dermatology Practical & Conceptual. 7(1): 1. 

Gupta R, and Gupta Ds. 2017. Formulation Development 

and Evaluation of Anti-Inflammatory Potential of 

Cordia obliqua Topical Gel on Animal Model. 

Pharmacognosy Journal. 9(6): 93-98. 

Haro, G., Sinaga, S.M., Iksen, I., Nerdy, N., 

Theerachetmongkol, S. 2017. Protective Effects of 

Chives Leaves (Allium Schoenoprasum, L.) Infusion 

against Ethylene Glycol and Ammonium Chloride 

Induced Nephrolithiasis in Rats. Journal of Applied 

Pharmaceutical Science. 7(8): 222-225. 

Jain, P.K., Das, D., and Ak, S. 2016. Alternative Herbal 

Drugs Used for Treating Hair Disease. Asian Journal 

of Pharmaceutical and Clinical Research. 9(1): 75-77. 

Kanedi, M., Lande, M.L., Nurcahyani, N., Anggraeni, 

I.R., and Yulianty, Y. 2017. Hair Growth Promoting 

Activity of Plant Extracts of Suruhan (Peperomia 

pellucida) in Rabbits.International Organization of 

Scientific Research. Journal of Pharmacy and 

Biological Sciences. 12 (5): 18-23. 

Karsono, K., Patilaya, P., Azisah, N., and Nerdy, N. 2015. 

Comparison of Antimicrobial Activity of Red Betel 

(Piper crocatum Ruiz & Pav) Leaves Nanoparticle and 

Powder Ethanolic Extract against Methicillin Resistant 

Staphylococcus aureus. International Journal of 

PharmTech Research. 8(4): 696-701. 

Masfria, M., Haro, G., Nerdy, N., Mierza, V., Wahyuni, 

H.S., and Permata, Y.M. 2016. Antimicrobials 

Activity, Antioxidants Activity and Analysis of Active 

Extract Chemical Compounds Content of Moringa 

(Moringa oleifera Lam.) Leaf. International Journal 

of PharmTech Research. 9(11):110-120. 

Miao, Y., Sun, Y., Wang, W., Du, B., Xiao, S., Hu, Y., 

and Hu, Z. 2013. Gingerol Inhibits Hair Shaft Growth 

in Cultured Human Hair Follicles and Modulates Hair 

Growth in Mice. Plos One. 8(2): e57226. 

Nazliniwaty, N., Karsono, K., Zebua, N.F., and Nerdy, N. 

2016. Ethanol Extract Grapefruit Peel (Citrus maxima 

Murr.) Gel Formulations with Gelling Agent Durian 

Seed Gum and Carboxy Methyl Cellulose. Der 

Pharma Chemica. 8(20): 207-213. 

ICOSTEERR 2018 - International Conference of Science, Technology, Engineering, Environmental and Ramification Researches

442



 

Nazliniwaty, N., Karsono, K., Zebua, N.F., and Nerdy, N. 

2016. Antioxidant Activity and Antiaging Gel 

Formulation Grapefruit Peel (Citrus maxima Merr.) 

Ethanolic Extract. Der Pharmacia Lettre. 8(20): 84-

94. 

Nerdy, N., Putra, E.D.L., Haro, G., Harahap, U., Hutagaol, 

R., and Karsono, K. 2015. In Silico Screening of 

Hesperetin and Naringenin Ester Derivatives as 

Anticancer Against P-Glycoprotein. International 

Journal of Pharmacy and Pharmaceutical Sciences. 

7(2): 485-488. 

Nerdy, N. 2015. In Silico Docking of Chemical 

Compounds from Roselle Calyces (Hibiscus 

sabdariffa L.) as Antidiabetic. International Journal of 

ChemTech Research. 7(1): 148-152. 

Nerdy, N. 2015.In Silico Study of Sesquiterpene Lactone 

Compounds from South Africa Leaves (Vernonia 

amygdalina Del.) as Antimalarial and Anticancer. 

International Journal of PharmTech Research. 7(1): 

47-53. 

Nerdy, N., Putra, E.D.L., Haro, G., and Harahap, U. 2016. 

In Silico Screening of Hesperetin and Naringenin 

Ester Derivatives as Anticancer against 

Phosphoinositide 3-Kinase. International Journal of 

PharmTech Research. 9(6): 388-394. 

Nerdy, N. 2017. In Silico Docking Roselle (Hibiscus 

sabdariffa L.) Calyces Flavonoids as Antimalarial 

Against Plasmepsin 1 and Plasmepsin 2. Asian 

Journal of Pharmaceutical and Clinical Research. 

10(10): 183-186. 

Nerdy, N., and Manurung, K. 2018. Spectrophotometric 

Method for Antioxidant Activity Test and Total 

Phenolic Determination of Red Dragon Fruit Leaves 

and White Dragon Fruit Leaves. Rasayan Journal of 

Chemistry. 11(3): 1183-1194. 

Putra, E.D.L., Ginting, N., Nazliniwaty, N., Iksen, I., 

Kurniawan, E., Nerdy, N. 2018. In Vitro 

Antinephrolithiasis Effect of Breadfruit (Artocarpus 

altilis (Park) Fosberg) Leaves Extract by Atomic 

Absorption Spectrophotometry. Asian Journal of 

Pharmaceutical and Clinical Research. 11(1): 1-4. 

Rahmawati, D., Djamil, R., and Rahmat, D. 2017. Hair 

Tonic Combination Product from Hibiscus 

rosasinensis leaves and Abrus precatorius seed for 

Hair Growth. International Journal of Pharmacy and 

Pharmaceutical Research. 10(4): 222-232. 

Rathi, V., Rathi, J.C., Patel, A., and Tamizharasi, S. 2017. 

Hair growth activity of Cicer arietinum Linn.Ocimum 

sanctum Linn and Cyperus rotundus Linn in Albino 

Rats. Journal of Pharmacognosy and Phytochemistry. 

6(1): 157-159. 

Rifkia, V., Jufri, M., and Mu’nim, A. 2017. Hair Growth 

Promoting Activity of Nothopanax scutellarium Merr 

Leaves. Journal of Young Pharmacist. 9(3): 436-440. 

Semalty, M., Semalty, A., Joshi, G.P., Rawat, M.S.M. 

2010.In Vivo Hair Growth Activity of Herbal 

Formulation. International Journal of Pharmacology. 

6(1): 53-57. 

Tarigan, M.H., Harahap, U., Dalimunthe, A., Nerdy, N. 

2018. Antioxidant Activity and Cardioprotective 

Activity of Bangun-Bangun Leaves (Plectranthus 

amboinicusLour) Ethanolic Extract. Asian Journal of 

Pharmaceutical and Clinical Research. 11(9): 165-

168. 

Yu, J.Y., Gupta, B., Park, H.G., Son, M., Jun, J.H., Yong, 

C.S., Kim, J.A., and Kim, J.O. 2017. Preclinical and 

Clinical Studies Demonstrate that the Proprietary 

Herbal Extract DA-5512 Effectively Stimulates Hair 

Growth and Promotes Hair Health. Evidence Based 

Complementary and Alternative Medicine. 2017 (1): 

ID 4395638 

Yuan, H., Ma, Q., Ye, L., and Piao, G. 2016. Traditional 

Medicine and Modern Medicine from Natural 

Products. Molecules.21(559): molecules21050559 

Regupathi, T., Chitra, K., Ruckmani, K., Lalitha, K.G., 

and Kumar, M. 2017. Formulation and Evaluation of 

Herbal Hair Gel for Hair Growth Potential. Journal of 

Pharmacology & Clinical Research. 2(2): 555581. 

Hair Growth Activity Test of White Ginger (Zingiber officinale Roscoe) Extract and Red Ginger (Zingiber officinale Rubra) Extract

443


