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tciKariK : Thai anti-inflammation medicinal plant recipe was extracted by alcoholic beverage at 40 
degrees of ethanol, which gave the yield of 32.2%. The mobile phase of hexane : ether at the ratio 
of 20 : 30 showed the best condition for identification of the recipe extract by High Performance 
Thin Layer Chromatography (HPTLC). Bisdesmethoxycurcumin was found in the extract with 0.39 Rf 
when compared with standard curcumin. The extract showed superior free radical scavenging 
activity by DPPH assay (SC50= 0.01  0.00 mg/ml) which was higher than vitamin C and gallic acid (p 
< 0.05). From the cell proliferation study determined by MTT assay, the extract increased the 
proliferation of umbilical mesenchymal stem cells, which was dose-dependent at the concentration 
of 0.0001 to 1 mg/ml. The proliferation activity of the extract was also comparable to vitamin C (p 
< 0.05). This study suggested that the extract from Thai anti-inflammation medicinal plant recipe 
can stimulate the growth of umbilical mesenchymal stem cells, which can be further developed as 
anti-inflammatory and wound healing products. 
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1. Introduction 
 Inflammation is a regulated mechanism that involves activation of inflammatory or immune 
cells, which can produce several inflammatory mediators such as nitric oxide (NO), TNF-α, and 
interleukin-6 (Shu-Ling et al., 2012).  Several medicinal plants or recipes exhibit anti-inflammation 
by down-regulation of these inflammatory mediators both in vitro and in vivo. The aqueous extract 
of Hibiscus taiwanensis (AHT) showed decreased NO, TNF-α, and PGE2 levels and elevated heme 
oxygenase-1 (HO-1) both in mouse macrophage RAW264.7 and mice serum at the 5 h after 
carragenan injection (Shu-Ling et al., 2012). It has been reported that the twice daily application of 
0.1–1% Evodia biomimetic mixture for 2 weeks can significantly inhibit erythema after treatment with 
methyl nicotinate. A single application of 1% Evodia biomimetic mixture also significantly inhibited 
MN-induced erythema when applied at 60 min before, or within 5 min after MN exposure (Daniel et 
al., 2006). Shenshao, a Chinese decoction treatment, significantly decreased IL-1β, IL-17A, and IL-23 
levels when compared with un-treated rat group (Zhong-wen et al., 2013). The treatment with 
Ayurved Siriraj Wattana Recipe, a Thai medicinal recipe for knee pain of patients at 12 weeks was 
similarly effective as the diclofinac treatment (Pengkhum et al., 2012). The Thai anti-inflammatory 
medicinal plant recipe, which was collected from Tumra Rok Nitan Kam Chant 11 (Poem 
Compilation Book about Diseases) written by Phraya Witchayatibordi (Klom), the governor of 
Chanthaburi on fan palm leaves and other medicines mentioned in the book could cure many 
diseases usefully. They have been used to treat both acute and chronic knee and muscle 
inflammations of patients at the Health Promoting Hospital of Rai Sa Thon, Phetchaburi, Thailand. It 
was demonstrated that the recipe showed high anti-inflammatory efficiency by decreasing vascular 
permeability and vasodilatation, and promoted local wound healing when treated with the patients 
for two weeks (Unpublished data). There are many Thai medicinal plant contents in the recipe 
(Table 1) e.g. Zingiber montanum (Koenig) Link ex Dietr., Tiliacora triandra Diels and Gynura 
pseudochina (L.) DC. Some singer medicinal plants have been known for their bioactive compounds 
and fingerprints such as curcuminoid contents in Z. montanum (Koenig) Link ex Dietr., but there is 
no report of the recipe extract. Identification of fingerprint of the recipe extract should be 
performed and as well as studies of other biological and pharmaceutical activities for quality 
control. 
 

Mesenchymal stem cells (MSCs) are stromal cells which are self-renewable and 
differentiated from adult stem cells such as bone, fat, cartilage, tendon and muscle. They can be 
obtained from bone marrow, adipose tissue, placenta, umbilical cord and also in liver, hair follicles 
and amniotic fluid, but not in hematopoietic cells, which can be obtained from umbilical cord and 
peripheral bloods (Lata et al., 2008; Newman et al. 2009). MSCs must express the markers of 
CD105, CD73 and CD 90, but lack the markers of CD45, CD34, CD14 or CDllb, CD79a or CD19, and 
HLA class II surface (Lata et al., 2008). MSCs can be classified as multipotent cells according to their 
abilities of self-renewable and differentiation into several mesodermal and non-mesodermal cell 
lineages with specific surface marker expression such as fibroblasts, adipocytes and osteocytes (Lata 
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et al., 2008; and Lin Li Hui et al., 2011). Due to their plasticity property, MSCs have been used in 
cell therapy and tissue regeneration and differentiation such as bone and cardiovascular repair, and 
utilized for several therapies including inflammation. (Lin Li Hui et al., 2011; Newman et al. 2009). In 
inflammatory process, MSCs respond to the microenvironment and perform local 
immunoregulatory actions, which can express a variety of chemokine and cytokine receptors and 
can be home to sites of inflammation by migrating towards inflammatory chemokines and cytokines 
(Newman et al. 2009). Wound healing is a coordinated process comprising of inflammation, 
proliferation leading to tissue restoration, angiogenesis and formation of extracellular matrix 
accompanied by scar tissue remodeling (Mishra et al., 2012). Wound healing is also significant 
functions of MSCs, which can aid by controlling inflammatory and immunological reactions, and 
preventing apoptosis and stimulating endogenous cellular repair (Newman et al. 2009). In damaged 
skin, MSC transplantation enhances wound healing in both acute and chronic skin wounds by 
possible trans-differentiation of MSC to form cells of epidermal and dermal lineages, and restorative 
paracrine effects of MSC synthesized growth factors (Walter et al. 2010). However, the total 
mesenchymal stem cells decrease and long-term re-populate to remain constant by age (Garvin et 
al., 2007), that may cause lower wound healing activity. Several reports showed that the 
proliferation and differentiation of MSCs can be stimulated by natural extracts, which may involve 
wound healing process. Naringin from Rhizoma drynariae at the concentrations of 1-100 μg/ml can 
enhance proliferation and osteogenic differentiation of human bone mesenchymal stem cells 
(Zhang et al., 2009). Fructus Ligustri Lucidi (FLL), a traditional Chinese medicine, can stimulate alkaline 
phosphatase (ALP) in MSCs leading to osteogenic differentiation (Guo et al., 2010). Thus, the Thai 
anti-inflammatory medicinal plant recipe might have an important effect on the growth of MSCs 
since it has good anti-inflammation and wound healing effects in clinical trial. This present work 
aims to identify the HPTLC fingerprint and to investigate the effect of Thai anti-inflammatory 
medicinal plant recipe on the growth of umbilical mesenchymal stem cells for further 
development as a natural health product from the Thai medicinal recipe. 
 

2. Materials and Methods 
Preparation and extraction of the anti-inflammatory recipe 

Thai medicinal plants included in the anti-inflammatory recipe (Table 1) were collected 
during October-November, 2012. The fresh plants were dried at 60C, ground to powder and kept in 
dry place. The extraction process was divided into two parts. In the first extraction, medicinal plants 
of the major and adjuvant nos. 1-4 were extracted by maceration with 40% ethanol at room 
temperature (27 ± 2°C) for 7 day. Meanwhile, the aqueous adjuvant from Tradescantia spathacea 
Stearn was then extracted after Day 4 of the first extraction at room temperature for 3 days. At Day 
7, the aqueous adjuvant from the second part was added into the first part. The extraction process 
was completed at Day 10. The extract was filtered through Whatman no.1 filter paper connected 
with a vacuum pump. The filtrates were concentrated by a rotary evaporator (R-205, Buchi, England). 
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The dried extracts were kept in an amber vial until use. The percentage yields were calculated on 
the dry weight basis.  
 

High performance thin layer liquid chromatography (HPTLC) fingerprint 
HPTLC was performed on 20 cm × 10 cm aluminum plates coated with silica gel GF254 

(Merck, Germany). Standard curcumin, the Z. montanum (Koenig) Link ex Dietr. extract and the 
recipe extract were applied to the plates with the bands of 1.0 cm wide by a Camag (Germany) 
Linomat V sample applicator equipped with a 100-μl Hamilton syringe (USA). The mobile phases, 
toluene : ethyl acetate at the ratio of 3:2 (M1) or hexane : ether at the ratio of 2:3 (M2) saturated in 
a Camag glass twin-trough chamber at room temperature were used. After development, the TLC 
plates were dried with a hair dryer, and scanned under the visible light, and UV at 254 and 366 nm 
with a Camag TLC Scanner with WINCAT software, using the deuterium lamp. Concentrated H2SO4 
was used as a spraying reagent for the curcuminoid detection (Wagner et al., 2008). The method 
was validated according to the ICH guidelines. The relative fronts (Rf) of the samples were 
calculated from:  

Relative fronts (Rf) = Dsample (mm) / Dmobile phase (mm) (1) 
 

Where Dsample was the distance of the sample (mm) and Dmobile phase was the distance of the mobile 
phase (mm). 
Total phenolic compounds 
 Total phenolic compounds contents in the extracts were determined by modified Folin-
Ciocalteu assay (Maizura et al., 2011). Briefly, 50 µl of the samples at 1 mg/ml and 75 µl of Folin-
Ciocalteu reagent (Sigma-Aldrich, USA) (0.5 mg/ml in ethanol) were transferred into each well of a 
96-well microplate (Z-TEX 340r, Austria). Then 75 µl of 7.5% sodium carbonate solution was added 
into each well. The absorbances were measured by a microplate reader at 725 nm after 90 min of 
the reaction at 25ºC. Distilled water was used as a control group. Amounts of phenolic contents in 
the extracts were calculated from the standard curve of gallic acid (Sigma-Aldrich, USA) at various 
concentrations. Total phenolic compounds of the extracts were calculated from: 

C (mg/g) = c x [V/m] (2) 
 

Where, C was the total phenolic compounds of the extracts (mg/g); c was the amount of gallic acid 
(mg/ml); V was the volume of the extracts (ml); and m was the mass of the extracts (g).  
 

Free radical scavenging activity  
Free radical scavenging activity of the extracts was determined by DPPH assay as previously 

described (Manosroi et al., 2012). Briefly, 50 µl of the samples at the various concentrations and 50 
µl of DPPH (Sigma-Aldrich, USA) solution (0.5 mg/ml in ethanol) were transferred into each well of a 
96-well microplate. The absorbances were measured by a microplate reader at 515 nm after 30 
min of the reaction at 25ºC. Vitamin C (Sigma-Aldrich, USA) was used as a standard. Percentages of 
the DPPH radical scavenging activity were calculated from: 
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% Scavenging = [(A0 - A1)/Ao] x 100 (3) 

Where, A0 was absorbance of the control and A1 was absorbance of the treated sample. The 
concentrations providing 50% scavenging (SC50) were calculated from the graph plotted between 
the free radical scavenging percentages and the sample concentrations. 
Cell proliferation/cytotoxicity by MTT assay 

Anti-proliferative activity of the recipe extracts was performed by 3-(4,5-dimethylthiazol-2-
yl)-2,5-diphenyltetrazolium bromide (MTT) assay as previously described with slightly modifications 
(Boonpisuttinant et al., 2012). MTT solution (0.1 mg/ml) was prepared by dissolving in phosphate 
buffer saline (0.1mM PBS). Amount of 1 x 104 cells of human umbilical mesenchymal stem cells 
were seeded in 96-well plates, adjusted to 180 μl with Dulbecco’s Modified Eagle Medium (DMEM) 
and incubated at 37°C under 5% CO2 atmosphere for 24 hr. Then, the cells were treated with 20 μl 
of the extract at various concentrations and incubated at 37°C under 5% CO2 atmosphere for 24 hr. 
After incubation, the medium was removed and the cells were washed with PBS for three times. 
Then, 200 μl of MTT solution was added into each well and further incubated for 3 hr. After 
incubation, the MTT solution was removed and 100 μl of dimethyl sulfoxide was added to dissolve 
the blue-violet crytals. The plates were shaken at 200 rpm for 15 min and measured the 
absorbance at 570 nm by a microplate reader. The percentage of cell viability was calculated by 
comparison to 100% viability of untreated cells. Vitamin C was used as a standard. 
Statistical analysis 

All measurements were done in triplicates and values of the experiments were 
represented as mean ± SD. Statistical testing was carried out using one-way ANOVA test with                    
p  < 0.05 considered as statistically significant differences. 
3. Results and Discussion 
HPTLC fingerprint of the Thai anti-inflammatory recipe extract 
 The yield of the Thai anti-inflammatory medicinal plant recipe extract by maceration with 
40% ethanol at room temperature (27± 2ºC) was 32.2%. All extracts were viscously, dark-brown and 
slightly odor. The recipe extract was investigated for fingerprint to qualify by HPTLC with the mobile 
phases of toluene : ethyl acetate at the ratio of 3:2 (M1) and hexane : ether at the ratio of 2:3 (M2) 
under the visible light, and UV light at 254 and 366 nm. Results showed that the mobile phase M1 
visualized under UV light at 366 nm gave good resolution and separation with 5 well-defined bands 
but gave 7 well-defined bands when sprayed with conc. H2SO4 for the recipe extract (Figure 1 and 
2). In Figure 2C, the band of standard curcumin was the brown band with relative front (Rf) of 0.47. 
Curcumin is found in the plant in Zingiberaceae including Z. montanum (Koenig) Link ex Dietr. (Bua-
In et al, 2009). This medicinal plant recipe contained Z. montanum (Koenig) Link ex Dietr as the 
major active ingredient, thus curcumin should present in the recipe extract (Chinthalapally et al., 
1995). However, there was no band of curcumin in the recipe extract, but found in the Z. 
montanum (Koenig) Link ex Dietr extract. The Rf of the major band in the recipe extract was 0.39 
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and yellow. Following the standard method for curcuminoids in this study, the major band of the 
recipe extract should be bisdemethoxycurcumin (Wagner et al., 2008). This might due to 
demethoxylation, increased H-bonding, of curcumin to bisdemethoxycurcumin in the recipe extract 
during maceration.   
Total phenolic compounds and free radical scavenging activity of the recipe extracts 
  Table 2 shows total phenolic compounds and free radical scavenging activity of the recipe 
extracts. The recipe extract exhibited the total phenolic compound of 101.43 ± 2.92 mg/g.extract 
determined by Folin-Ciocalteu colorimetric method, whereas the free radical scavenging activity 
represented in the SC50 values of the recipe extracts, vitamin C and gallic acid was 0.01 ± 0.00, 0.03 
± 0.00 and 0.04 ± 0.01 mg/ml, respectively. It has been reported that phenolic compounds showed 
several bioactivities e.g. anti-oxidation, anti-inflammatory, anti-cancer and anti-bacterial activity 
(Fawole et al., 2012; Sergent et al., 2010; Zulkifli et al., 2012). This might due to some 
phytochemical contents in the recipe extract, especially phenolic compounds including curcumin 
and bisdemethoxycurcumin. It has been reported that bisdemethoxycurcumin has less effect with 
free radical scavenging activity when compared with curcumin (Jang et al., 2012). However, the 
recipe extract, which contained bisdemethoxycurcumin as a major component, gave higher free 
radical scavenging activity than the standard anti-oxidation vitamin C and gallic acid of 3 and 4 folds 
(p < 0.05), respectively. This might due to synergistic effect of some phytochemicals from many 
medicinal plants in the anti-inflammatory recipe extracts on the free radical scavenging activity, 
which will be further investigated. 
 

Effect on human umbilical mesenchymal stem cells 
  As is well-known, mesenchymal stem cells involve anti-inflammatory and wound healing 
processes, and decreased number of the stem cells depends on age (Garvin et al., 2007). This study 
investigated that the recipe extract can increase the cell number of umbilical mesenchymal stem 
cells, which was dose-dependent at the concentrations of 0.0001 to 1 mg/ml (Figure 3). It has been 
reported that phenolic compound from red wine, resveratrol enhanced proliferation and 
osteoblastic differentiation on human mesenchymal stem cells (Dai et al., 2007), and 
bisdemethoxycurcumin can also strongly increase the proliferation on keratinocytes and fibroblasts 
(Jang et al., 2012). Therefore, the enhancing effect on the growth of human umbilical mesenchymal 
stem cells may be due to phenolic compounds, especially bisdemethoxycurcumin contents in the 
recipe extract. Additionally, proliferation activity of the extract was also comparable to vitamin C (p 
< 0.05). Choi et al. (2008) reported that vitamin C can increase proliferation and differentiation on 
bone marrow-derived mesenchymal stem cells by dose-dependent (0 – 500 µM). The high free 
radical scavenging activity might be responsible for this effect. 
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4. Conclusion 
 Thai anti-inflammatory medicinal plant recipe from the Tumra Rok Nitan Kam Chant has 
been successfully used in clinical trials with high anti-inflammatory and wound healing efficiency. 
The recipe extract that contained bisdesmethoxycurcumin was investigated by HPTLC with the 
mobile phase of hexane: ether at the ratio of 20: 30 also exhibited highly free radical scavenging 
activity and increased human mesenchymal stem cell proliferation. The study for deep mechanisms 
of anti-inflammation and wound healing of the recipe extract is in progress. This study suggests that 
the Thai anti-inflammatory medicinal plant recipe extract could be used as an efficient wound 
healing agent by enhancing the growth of mesenchymal stem cells. 
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Table 1 Thai medicinal plant components in the Thai anti-inflammatory medicinal plant recipe 
collected from the Tumra Rok Nitan Kam Chant 11 (Poem Compilation Book about Diseases) 
 

Medicinal Plants % Composed Pharmaceutical activities 
Major active ingredient 

Zingiber montanum (Koenig) Link ex Dietr. 
 

24.38 
Relieves of swelling, strains, sprain and 
stress of muscles and tendonitis 

Adjuvants#1 
Tiliacora triandra Diels 
Clerodendrum petasites (Lour.) S. Moore 
Capparis micracantha DC 
Harrisonia perforata (Blanco) Merr. 
Ficus racemosa L. 

 
2.43 
2.43 
2.43 
2.43 
2.43 

Treatment of skin diseases 
 
Relieves of anti-inflammation 
 
 

Adjuvants#2 
Acmella oleracea (L.) R.K. Jansen  
Gynura pseudochina (L.) DC 
Gloriosa superba L. 
Crinum asiaticum L. 

 
2.43 
2.43 
2.43 
2.43 

Relieves of anti-inflammation, swelling and 
contosion 
 
Treatment of abscess and skin diseases 
 

Adjuvants#3 
Plumbago indica L. 
Piper nigrum L. 
Alpinia galanga (L.) Swartz.,  
Piper chaba Hunt 
Zingiber zerumbet (L.) Smith 
Citrus hystrix DC 
Cinnamomum camphora L. 
Sodium chloride, NaCl 

 
2.43 
2.43 
2.43 
2.43 
2.43 
2.43 
12.16 
2.43 

Relieves of arthralgia 
 
Carminatives 
 
 
 
 
 

Adjuvants#4 
Acorus calamus L. 
Tamarindus indica L. 
Acacia concinna (Willd.) DC 
Curcuma aromatica  Salisb 
Globba malaccensis Ridl 
Drypetes roxburghii (Wall.) Hurasawa 

 
2.43 
2.43 
2.43 
2.43 
2.43 
2.43 

Relieves of stress of muscles and tendonitis 
 
Treatment of skin diseases 
 
 

Aqueous adjuvant 
Tradescantia spathacea  Stearn extract  

 
10.00 

Relieves of swelling 
Detoxify from fever  
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Table 2 Total phenolic compounds and free radical scavenging activity of Thai anti-inflammatory 
recipe extracts 
Samples Total Phenolic 

Compounds (mg/g 
Extract) 

Free Radical Scavenging Activity  
(SC50 mg/ml) 

Thai anti-inflammatory recipe 
extract 

101.43 ± 2.92 0.01 ± 0.00a 

Vitamin C NT 0.03 ± 0.00b 
Gallic acid NT 0.04 ± 0.01c 

Note: NT = Not tested. Superscript a, b and c in the columns indicate significant differences (p < 
0.05). 
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Figure 1 HPTLC fingerprints with the mobile phases of toluene: ethyl acetate at the ratio of 3:2 (M1) 
and hexane: ether at the ratio of 2:3 (M2) under the visible light (A), and UV at 254 (B) and 366 nm 
(C). L1, L2 and L3 were Z. montanum (Koenig) Link ex Dietr. extract, Thai anti-inflammatory recipe 
extract and standard curcumin, respectively. 
 

 

                                       
 

C 

      L1         L2            L3       L1         L2            L3 

A 

M2 M1 

      L1         L2        L3       L1       L2          L3 

RM
UTP R

es
ea

rc
h 

Jo
ur

na
l 

Spe
cia

l Is
su

e



[313] 
RMUTP Research Journal Special Issue 

The 4th Rajamangala University of Technology International Conference 
 

          
 
 
 
 

         
 

 
 

Figure 2 HPTLC fingerprints with the mobile phases of toluene: ethyl acetate at the ratio of 3:2 (M1) 
and hexane: ether at the ratio of 2:3 (M2) and sprayed with conc. H2SO4 under the visible light (A), 
and UV at 254 (B) and 366 nm (C). L1, L2 and L3 were Z. montanum (Koenig) Link ex Dietr. extract, 
Thai anti-inflammatory recipe extract and standard curcumin, respectively. 
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Figure 3 Percentages of the growth of human umbilical mesenchymal stem cells after treated by 
Thai anti-inflammatory recipe extract at various concentrations. Superscript asterisks (*) in the 
columns indicate significant differences (p < 0.05). 
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