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Abstract—Mitragynine is the main alkaloid in Mitragyna speciosa which are commonly used to treat various illness. In this study, the extraction of 
mitragynine were performed using successive solvent extraction at different solvents‘ polarities. Purificat ion of the extract produced 0.075 (g/g) of pure 
mitragynine. The Rf values was identified at 1.60 (hexane extract) and 0.80 (hexane-chloroform and hexane-chloroform-methanol extract). GC-MS 
analysis confirmed the presence of mitragynine in the extracts. Finally, 98% (w/w) of pure mitragynine was compared based on average intensity ratio of 
carbon signals to the standard. This study demonstrated high yield of pure mitragynine was successfully extracted from M. speciosa leaves. 
Index Terms— Column chromatography, GC-MS, mitragynine, NMR, polarity, solvent extraction and TLC  

——————————      —————————— 

1 INTRODUCTION                                                                     

PLANT herbs are the source of essential bioactive compounds 

that are needed by humans for nutrients and supplements. 

Mitragyna speciosa is an ethnomedicinal plant herb that is 

commonly found in the Southeast Asian region including 

Malaysia, Thailand, and Myanmar. In Thailand, this leaf is 

known as kratom, ithang, kakuam, kratom or thom, while in 

Malaysia, people call it biak-biak or ketum. Since the early 

19th century, the M. speciosa has been traditionally used as a 

leaf poultice for treating muscle pain, diarrhea, cough, and 

intestinal infection [1] [2]. The leaves of M. speciosa can be 

consumed in various ways including by boiling it in water for 

drinking, smoking it using bamboo pipe, and eating it fresh. 

Previous studies have shown that drinking the juice of M. 

speciosa leaves was common among drug users in the 

Northern States of Peninsular Malaysia to manage opiate 

withdrawal symptoms after extended use [2]. The drug users 

commonly consume it in a form of cocktail with the addition of 

other ingredients including cola beverages, codeine- or 

diphenhydramine-containing cough syrup, mosquito coils, 

herbicide, and many other toxic substances to enhance the 

cocktail's effect. Besides Malaysia, M. speciosa is also 

consumed in other countries including Sweden, Poland, 

Denmark, Australia, Myanmar, Germany, United States, and 

the United Kingdom as traditional medicine for alcohol 

withdrawal and chronic pain [2] [3]. However, most countries 

have banned the usage of M. speciosa leaves due to addictive 

potential, toxicity and other health concerns such as nausea, 

weight los, muscle tremor and nystagmus [1] [2] [4] [5]. 

Mitragynine or scientifically known as 9-methoxy-

corynantheidine, C23H30N24 (MW 398.50, Figure 1) is the main 

active alkaloid in M. speciosa leaves, in which the content may 

vary according to the geographical area. Due to its unique 

properties and potential application in drug discovery as well 

as toxicology and pharmacological studies, it has attracted 

many researchers to study their properties, extraction methods 

and potential applications. For instance, several extraction 

techniques have been reported for the extraction of  

mitragynine from M. speciosa leaves such as the Soxhlet 

extraction, [6], [7], [8], [9] methanolic and hot methanolic 

extraction, [10], [11]. [12] methanolic with pH modification 

extraction, [13] ultrasonic-assisted extraction (UAE), [14] 

ultrasonic-assisted, and freeze-dry extraction. [15] However, 

the ultrasonic-assisted could cause the degradation of the 

compound at high frequencies of ultrasound energy [16]. 

Meanwhile, freeze-dry extraction method which is consider as 

an expensive and complex method [17]. Besides, the Soxhlet 

extraction with methanol was found to be tedious and time-

consuming due to the slow process. In addition, the 

subsequent purification method such as acidification or 

neutralization process is needed to obtain pure mitragynine. 

[6]. 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1.  Chemical structure of mitragynine 
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A good extraction method especially for plant alkaloids is 

vital to produce compounds with high purity. The purity of the 

extract will be demonstrated by a well separated 

chromatographic peak for a targeted compound. It is also 

important to obtain pure compound from plant extract to 

prevent undesirable side effects on the medical or 

pharmacological application due to the change of chemical 

properties of the compound. In order to obtain a pure 

compound, purification plays important role in the extraction 

process. Basically, purification of target compound using silica 

gel by column chromatography is performed to separate the 

desired compound from mixture, based on their different 

absorption capabilities towards the silica gel. The 

effectiveness of column chromatography in isolating 

mitragynine [18], 7-hydroxyspeciociliatine [19], oxindole and 

indole alkaloid from M. speciosa leaves [20] were previously 

reported. A purified compound can be further analyzed using 

GC-MS [21], HPLC SFC [22], LC-MS [23] [24] [25] and UPLC-

MS [26] to determine the efficiency of the extraction method.  

Apart from obtaining a pure extract, the selection of a suitable 

solvent for the extraction process is also crucial in producing a 

targeted compound with high purity [27]. The solvent selection 

is also driven by the characteristic of the targeted bioactive 

compound (alkaloid) [28]. Solvents with different polarities 

have been widely used for isolating target compound from the 

mixture according to their relative polarities. Previous study 

reported the use of solvents with different polarities in 

extracting antioxidant compounds including flavonoids, 

lignans, and xanthone from ethnobotanical [29]. In another 

study, similar use of solvents with different polarities was 

applied for extraction of major polyphenols in ―misai kucing” 

(Orthosiphon stamineus), which showed significant free 

radical-scavenging activity [30]. In sequential extraction 

method, a non-polar solvent (e.g., hexane, petroleum ether) is 

first used to extract the non-polar compounds such as fat, 

wax, chlorophyll, pigments, alkane, fatty acid and sterols. The 

intermediate polar solvents (e.g., chloroform, dichlorometane) 

is then used to further solubilise the intermediate polar 

compounds such as flavonoids and lipophilic compounds. 

Finally, the high polar solvents such as methanol and ethanol 

are commonly used to extract high polar compounds including 

alkaloid, tannis and other hydrophilic compounds [31]. The 

efficient extraction of mitragynine with a combination of polar 

and non-polar organic solvents were previously reported [23] 

[27]. Hence, our study employed a combination of polar and 

non-polar organic solvents to extract mitragynine from M. 

speciosa leaves.In this study, we report the extraction of the 

mitragynine from M. speciosa leaves using a sequential 

solvent extraction method. The non-polar solvent of hexane 

was first employed to remove wax, chlorophyll, and pigment. 

Then, chloroform was used as the intermediate solvent while, 

methanol was employed as the high polar solvent to extract 

the mitragynine. This sequential extraction technique offers a 

simpler method over other methods with high yield of 

mitragynine from M. speciosa leaves. The extracted and 

purified mitragynine can be further used for various 

applications, where standard is limited and extremely costly. 

2 MATERIALS AND METHODS 

2.1 Chemical and solvents 

Organic solvents including n-hexane, chloroform, ethyl 

acetate, and methanol used for preparing crude extracts were 

of analytical grade and purchased from Fisher Scientific 

(Loughborough, UK). Pure mitragynine standard (98%) was 

purchased from Chromadex (Irvin, USA). Ultra-pure water 

(18.2 MΩ-cm) was obtained from the water purification system 

(ELGA, Lane End, UK).  

 

2.2 Plant materials 

M. speciosa leaves were obtained from Teluk Intan, Perak, 

Malaysia. Authentication of the M. speciosa leaves was 

verified by a botanist from Herbarium, Faculty of Forestry, 

Universiti Putra Malaysia. The herbarium voucher specimens 

were deposited for future references (H 008). 

 

2.3 Extraction of mitragynine 

Fresh leaves of M. speciosa (5.0 kg) were washed with water 

to remove dirt and air-dried at room temperature (28°C) for 

seven days. The dried leaves were ground into fine powder 

using a blender. The leaves were then soaked with solvents of 

different polarities, from non-polar (hexane), followed by 

intermediate polar (chloroform), and polar (methanol) 

according to previous study with some modification [29]. 

Briefly, M. speciosa leave powder (1.5 kg) was soaked in 2.5 L 

of hexane at room temperature to remove fat. Mitragynine 

from defatted M. speciosa leaves were then sequentially 

extracted using chloroform, followed by methanol under similar 

conditions. The extraction and evaporation process using 

rotary evaporator were repeated three times. Fractions from 

the same solvent extracts were pooled, filtered using filter 

paper (Whatman, 125 mm Ø) and further concentrated using a 

rotary evaporator (BUCHI, Flawil, Switzerland) at 40ºC. The 

dried crude extracts from different solvents were subjected to 

TLC and GC/MS analyzes. The flow of the extraction process 

is shown in Figure 2.  

 

2.4 Determination of mitragynine content at each 
extraction stage 

2.4.1 Thin layer chromatography (TLC) 

The crude extracts from each extraction stage were monitored 

using a 6 cm × 4 cm silica gel 60 F254 sheets (0.040–0.063 

mm, Merck KGaA, Germany) as stationary phase. The spots 

were developed in hexane and ethyl acetate (3:2) and 

visualized under UV at 254 nm. Identification of UV inactive 

compound was carried out by staining with potassium 

permanganate (KMnO4) solution. The spots were observed on 

the TLC plate and Rf values were recorded.  

 

2.4.2 Gas Chromatography/Mass Spectrometry (GC/MS)  
The GC/MS analysis of mitragynine from different crude 
extracts was performed using a gas chromatographic system 
(GC-2010 Plus) coupled with GCMS-QP2010 Ultra Mass 
Spectrometry Detector (Shimadzu, Tokyo, Japan) and 
separated on a BPX5 column (30.0 m length × 0.25 mm ID × 
0.25 µm). Injection volume (1.0 µL) was performed in split flow 
control mode with the ratio of 1:10. Helium was used as carrier 
gas at a flow rate of ± 1 mL/min and the temperature of 
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column and oven were maintained at 50°C and 250°C, 
respectively. The mass range was scanned from 40 to 670 
amu. The compounds were identified by comparing their 
retention times to mitragynine standard at major ion of m/z 
398. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 

 
 
Figure 2. Schematic diagram of a successive mitragynine 

extraction using solvent with different polarities (i.e., hexane, 
chloroform and methanol). 

 

2.4.3 Purification of mitragynine using column 

chromatography  

From the TLC result, hexane-chloroform-methanol crude 

extract was further purified using column chromatography, 

packed with silica gel 60 (200-300 mesh, 40-63 mm, 

Darmstadt, Merck, Germany). For column packing, the column 

was rinsed with acetone to remove dirt and dried. Then, glass 

wool was inserted at the bottom of the column and a slurry of 

silica gel (50 g) in hexane (55 mL) was poured into the glass 

column (40 x 300 mm). Sea sand (1 cm, 50–70 mm) was 

added at the bottom of the column to prevent sample 

distraction during addition of the solvent. Hexane was allowed 

to flow during the packing process to the level of 1 cm above 

the stationary phase. The packed column was kept overnight 

to remove bubbles. Crude extract (ca. 1 g) was ran through 

the packed column in hexane: ethyl acetate (3:2) as a mobile 

phase at a flow rate of 3 mL/min. Approximately 15 mL of 

mobile phase was collected for each fraction and analyzed on 

the TLC plate. Similar spots of the residue on the TLC plate 

were then combined and concentrated in the rotatory 

evaporator to obtain the final product. 

 

2.4.4 Charaterization of purified mitragynine extract by 

nuclear magnetic resonance (NMR) 

The spectra of ¹H NMR and 
13

C NMR were obtained from 

JEOL JMTC Spectrometer (Tokyo, Japan) at 500 MHz and 

125 MHz, respectively using deuterated chloroform (CDCl3). 

Chemical shifts (δ) were recorded in parts per million (ppm). 

The signals for ¹H NMR were analyzed with an appropriate 

abbreviation for multiplicities as a singlet (s), doublet (d), triplet 

(t), and multiplet (m). The integration curve for each proton 

reflected the abundance of individual protons.  

3 RESULTS AND DISCUSSION 

3.1 Extraction of mitragynine 

An efficient natural product extraction greatly depends on the 

extracting solvent and the characteristics of the targeted 

compound. The use of extracting solvents is usually affected 

by their polarities [32]. It can be defined by the solubility of the 

compound by the sum of all the molecular properties [33]. 

Previous studies have shown that, the extraction of a bioactive 

compound was done successfully using solvent with different 

polarities by which the initial step employed the usage of a 

non-polar solvent i.e., hexane, followed by chloroform, ethyl 

acetate, and butanol [34] [35] [36]. The principle of ‗like 

dissolves like' was implemented in the extraction process 

where, the non-polar solvents will extract out the non-polar 

active compound and the polar compound will be extracted by 

polar solvents [37]. Thus, the M. speciosa leaves which 

consists of multi-bioactive alkaloids will be easily extracted 

according to their polarities. Mitragynine were previously 

extracted using single solvent of methanol [6] [15] [38] [39]. By 

employing methanol as one of the extracting solvents with 

combination of other solvents with varying polarities, 12.3 g/kg 

of crude mitragynine extract was obtained from this study.  The 

selection of solvent used for extraction mostly depends on the 

solvent polarity. Based on the Snyder polarity index, the order 

of the polarities for three solvents used in our study were 

hexane (P′) (0.1) > chloroform (P′) (4.1) > methanol (P′) (5.1) 

[40]. The solvent polarity was determined by the solubility of 

the compound, which depends on the interaction forces 

between the solvent and solute [33]. The sequential extraction 

method using solvent with different polarities used in our study 

produced a higher yield of mitragynine (75.0 mg) as compared 

to previous reports [6] [8] [10] [11] [19]. This could be 

contributed by the use of solvent combination such as hexane, 

chloroform, and methanol during the extraction process that 

may have reduced the loss of targeted compound and lead to 

higher chances of recovery of the mitragynine extract in the 

extract.The primary solvent, i.e., hexane is a non-polar 

solvent, was primary used in our study for defatting purpose. It 

has been widely used in removing non-polar compounds such 

as plant pigments, waxes, resin, and chlorophyll [28]. The use 

of hexane in the preliminary extraction and washing step was 

employed from previous study for the extraction of mitragynine 

[6]. In our study, the intermediate polar solvent i.e., chloroform 

and the high polar solvent i.e., methanol were used to extract 

the intermediate and high polar compounds from the plant. 

Chloroform is miscible, conveniently volatile and unreactive, 

thus making it suitable to intermediate polar compound extract 

such as mitragynine [14]. By increasing the solvent polarities 

and using methanol as the final extracting solvent, polar 

compounds were extracted with enriched alkaloid content. The 

strong attraction between mitragynine, a polar compound, and 

a polar solvent, such as methanol and chloroform are equated 
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to a greater solubility as compared to the weak attraction 

between mitragynine and hexane which lead to lesser 

solubility. Previous study investigated the use of solvents with 

different polarities in extracting bioactive compounds from 

pepper [41]. Petroleum ether was adopted in the study as the 

primary non-polar solvent for extracting lipids. In another 

study, hexane, chloroform and methanol were employed in the 

extraction of chemical constituent in Cinnamommun 

microphyllum [29]. 

 

3.2 Determination of mitragynine content at each 

extraction stage    

3.2.1 Thin layer chromatography (TLC) 

TLC is a cost-effective, quick, simple and the most common 

method used for identification of targeted compounds in the 

natural products. It is a preliminary step to separate the 

targeted compounds from the crude extract. After the 

sequential extraction of mitragynine, the crude extracts from 

hexane, hexane-chloroform and hexane-chloroform-methanol 

were examined on TLC for the presence of mitragynine. The 

mitragynine content in each extraction stage was qualitatively 

identified with TLC using hexane: ethyl acetate (3:2) as the 

mobile phase. The retention factor (Rf) of the crude extract in 

each stage were compared to the mitragynine standard. As 

shown in Table 1, the Rf values of mitragynine in hexane-

chloroform and hexane-chloroform-methanol extracts were 

0.8, which were comparable to the standard. This result is in 

accordance with previous studies, who also found mitragynine 

spots at Rf comparable with the standard, however at different 

value than we obtained in our study, i.e 0.54 and 0.92 

respectively [38] [42]. The differences could be due to the 

dissimilarities in the mobile phase and ratio employed [43]. 

Mitragynine, being polar was retained in the stationary phase, 

resulted in low Rf value of hexane-chloroform and hexane-

chloroform-methanol extracts as compared to the hexane 

extract. The Rf value of hexane extract was observed at 1.60 

on TLC analysis. This indicates that, the extract contained 

non-polar compounds and suggests that mitragynine was 

absent in the extract. The non-polar compound in hexane 

extract was less retained on the stationary phase than the 

polar compounds in hexane-chloroform and hexane-

chloroform-methanol extracts. From the TLC analysis, the 

variation in texture and colour of the solvent extracts were 

identified. The result demonstrates that, there were differences 

in physical properties of crude extracts in each extraction 

stage. In crude hexane extract, the TLC analysis appeared as 

a green-coloured spot which may be due to the presence of 

chlorophyll pigment [28]. In addition, the viscous characteristic 

of the extract is due to the presence of waxes and fats of the 

leaves [37]. Thus, the use of hexane is effective in removing 

waxes, chlorophyll pigments, and fat [44] which also correlates 

with the finding in our study. However, the hexane-chloroform 

and hexane-chloroform-methanol extracts showed the 

greenish-brown spots with a slightly coarse texture, which 

indicates the presence of mitragynine. The findings agreed 

with previous studies, who reported similar spot colour of 

greenish brown [6, 38]. 

 

 
Table 1. Rf values and spot colour of mitragynine in different 

solvents obtained from TLC using hexane and ethyl acetate (3:2) 
as mobile phase 

Sample/Extract 

Distance 
travelled 
by solute 

(cm) 

Rf 

values 
Spot colour 

Hexane  6.40 1.60 Greenish  

Hexane-chloroform  3.20 0.80 Greenish brown 

Hexane-chloroform-
methanol  

3.20 0.80 Greenish brown 

Mitragynine standard 3.30 0.82 Greenish brown 

Rf values of chloroform and methanol were similar with mitragynine 
standard 
TLC: Thin layer chromatography 
Rf: Retention factor; calculated as distance travelled by solute / distance 
travelled by solvent (4.0 cm) 

 

3.2.2 Gas Chromatography/Mass Spectrometry (GC/MS)  

GC/MS is an analytical technique which used to separate 

individual target compound from the chemical mixture. 

Mitragynine from sequential extraction was further identified 

using GC-MS. This chromatographic technique was able to 

identify mitragynine from crude extract in each extraction stage 

by separation process. The characteristic of the compound 

can be identified in an optimized condition which produces a 

good separation of the compound from the mixture. The 

attributes of mitragynine were determined using the GC-MS 

analysis with a full scan mode (TIC) of 40 to 670 amu. The 

mitragynine peak in crude extracts was identified by 

comparing the retention time and mass spectrum to the 

mitragynine standard as shown in Figure 3.From the full scan 

mass spectrum, the result indicates that mitragynine peaks 

were identified in hexane-chloroform and hexane-chloroform-

methanol extracts at the retention time of 90 min. A strong ion 

signal was obtained at m/z 398 was identified as the molecular 

ion of mitragynine, which was in agreement with previous 

reports [6] [14] [25]. Fragment ions at m/z 186, 214, 269, and 

383 were similar with mitragynine standard. This observation 

also showed that the molecular ion was stable. No peak was 

identified in hexane extract at 90 mins of retention time with 

product ions of m/z 430 and 165, which confirms the absence 

of mitragynine in the extract. In addition, it was also observed 

that two additional peaks appeared adjacent to the 

mitragynine at the retention time of 91 and 92 mins. Those 

peaks were identified as paynatheine and speciogynine, which 

correspond to mitragynine analogues, with molecular masses 

(M+) of m/z 396.20 and 398.50, respectively [15]. The GC-MS 

results showed a satisfactory mitragynine extraction with 

reduced impurities at each stage of the sequential solvent 

extraction process. The major peak impurities at the retention 

time of 75.0–80.0 from hexane extract to the hexane-

chloroform-methanol extract were significantly reduced as 

solvent polarities increased. Result obtained from the GC-MS 

analysis supports the TLC result and indicated that the 

mitragynine obtained from final crude extract after three 

solvent extractions had minimal impurities.  
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Figure 3. GC-MS chromatograms and mass spectra of 

mitragynine standard (1A,1B) and different crude extracts: crude 
1; hexane (2A,2B), crude 2; hexane, chloroform (3A,3B) and final 
crude; hexane, chloroform and methanol (4A,4B). Mass spectra of 
mitragynine are shown at peak retention time of 90 mins (pointed 
by arrow). 
 

3.2.3 Purification of mitragynine using colum  

The separation of mitragynine from the hexane-chloroform-

methanol crude extract was performed using silica gel column 

chromatography. The solvent system used in column 

chromatography was similar with TLC, i.e., hexane: ethyl 

acetate (3:2). About 1.0 g of crude extract was purified by 

using column chromatography which produced 34 fractions of 

15 mL mitrgaynine residues. The fractions attained were 

screened to determine the purity of mitragynine using TLC. 

From the TLC observation, the 15th to 29th fractions had 

similar Rf values and spot characteristics of mitragynine as 

previously described. These fractions were then combined and 

concentrated using a rotary evaporator. The final product 

achieved from the column chromatography was approximately 

75 mg of mitragynine (0.075 g/g). The mitragynine yield from 

our study was higher as compared to previous reports. Other 

studies have shown that mitragynine were produced at 0.0008 

g/g using chloroform [6] and 0.03, 0.062 and 0.003 g/g using 

methanol extract [8] [11] [19]. Therefore, this study suggests 

that the combination of solvent with different polarities 

produces a higher yield of mitragynine as compared to the 

extraction methods using single solvent. Table 2 summaries 

the different extraction methods and yields of mitragynine 

obtained from previous studies in comparison with the present 

work. 

Table 2. Comparison of mitragynine yield between the present 

work to other published methods 

In this study, the target compound, i.e. mitragynine, has a 

polar characteristic which was eluted later from the column 

chromatography. The main factor that influences column 

chromatography performance was the molecular affinity 

between the solvent and solute, where the higher the polar 

compound the more it will be retained in the column. 

Furthermore, the characteristics of the compound e.g., 

adsorption and solubility, influenced the adhesion strength to 

the absorbent [45]. Besides, other impurities and least polar 

compounds were eluted earlier, followed by other compounds 

in its order of increasing polarity. This could be due to the 

properties of the silica gel adsorbent, the more polar 

compound such as mitragynine was strongly retained in the 

stationary phase, i.e. the silica gel [46]. 

 

3.2.4 Characterization of purified mitragynine extract by 

nuclear magnetic resonance (NMR)
 

The structure elucidation of the mitragynine was achieved by 

the NMR analysis in the 
13

C and ¹H spectra. The carbon and 

proton number displayed the number of carbon and hydrogen 

atom presented in the mitragynine with the chemical formula 

of C23H30N2O4. NMR of 
1
H and 

13
C NMR spectra of purified 

mitragynine were compared to the mitragynine standard which 

was recorded in CDCl3 at room temperature. Chemical shifts 

(δ) are given relative to the mitragynine standard. Figure 4 

shows the proton NMR spectra of purified mitragynine and 

standard. The integration shows that 30 hydrogen atoms were 

similar to the mitragynine standard, which includes the number 

of hydrogen, nitrogen, and oxygen atom presented in the 

mitragynine structure.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. 
1
H NMR spectra of (A) mitragynine standard and (B) 

isolated mitragynine from final crude extract 

 

The sharp signals at δH 3.6, δH 3.7, and δH 3.8 indicated the 

presence of methoxy groups at H-22, H-9, and H-17, which 

were comparable to the standard. The signal of methoxy 

groups obtained were in agreement with the NMR 

spectroscopic data reported by previous study where, the 

methoxy groups signals were found at 3.70 (3H, s, 22-OCH3), 

3.87 (3H, s, 9-OCH3) and 3.71 (3H, s, 17-OCH3) [19]. Previous 

study identified the signal peaks of methoxy groups at 3.84 

(3H, s, 9-OCH3), 3.78 (3H, s, 17-OCH3) and 3.68 (3H, s, 22-

Extraction method Solvent used Yield 
(mg/g) 

References 

Maceration Methanol 30.5 [8] 
Soaking Methanol 3.0 [19] 
Ultrasonication Methanol 62.0 [11] 
Soxhlet Methanol 0.4 [10] 
Soxhlet Petroleum ether; 

chloroform 
0.88 [6] 

Sequential extraction Hexane, chloroform 
and methanol 

75.0 Present work 
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OCH3) [6]. The presence of a single peak at downfield region 

at δH 7.9 ppm attributed to the N-H group. Similar signal of N-

H group was also reported in other studies at δH 7.8 (1H, br-s, 

N-H) and δH 7.68 (1H, br-s, N-H) respectively [6] [19].
 
The 

chemical shifts at δH 29.7, δH 40.6 and δH 111.4 were referred 

to as H-14, H-15, and H-16 which were comparable to the data 

reported by previous finding and the mitragynine standard [8]. 

Figure 5 shows a comparison of 
13

C NMR spectra of purified 

mitragynine with the mitragynine standard which represents 23 

carbons. All peaks identified were akin to the spectra of the 

mitragynine standard. From the 
13

C spectra, three methoxy 

groups were present with the signal obtained at δC 61.4, δC 

55.2, and δC 51.2, which were in agreement with the report by 

previous study with similar groups reported at δC 61.6, δC 55.4 

and δC 51.4 [6]. The chemical shift of C21 that represented 

C=O produced a signal at δC 69.21, which was comparable to 

the mitragynine standard (Table 3). All peaks were reflective of 

the number of actual mitragynine signals by comparing their 

NMR spectroscopic data with the previous reports [7] [8] [9].
 

The mitragynine obtained in this study had a purity of 98% 

based on the average intensity ratio between the carbon and 

proton signals of mitragynine with those with a trace of 

impurity observed at the baseline of the NMR [12]. A summary 

of the carbon and proton NMR data analysis is shown in Table 

3.The 
1
H and 

13
C NMR spectroscopic data of mitragynine 

obtained in this study were at par to the mitragynine standard 

and with those previously reported [6] [7] [8] [9] [19]. Hence, 

the present study shows a good yield of pure mitragynine was 

successfully isolated from M. speciosa leaves using sequential 

extraction method.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 5.  

13
C NMR spectra of mitragynine standard (A) and 

isolated mitragynine from methanol extract (B). 
 
 
 
 
 

4 CONCLUSIONS 

Natural plant herb such as M. speciosa leaves consist of multi-

component mixtures of alkaloids. In summary, extraction of 

mitragynine by employing sequential extraction method and 

supported by chromatographic techniques gave higher yield 

and purity. Purification using silica gel column chromatography 

produced mitragynine (0.075 g/g) with a purity of 98% based 

on average intensity ratio in NMR. This sequential extraction 

method offers an inexpensive technique with minimum 

technical knowledge and use of less complex technology. 

Therefore, the method is reliable and convenient to be used in 

any laboratory with less tedious and minimise the need of 

using special instrument. Hence, pure mitragynine obtained 

can be used for future application e.g., pharmaceutical, 

pharmacological and development of test kits. This study can 

provide an additional knowledge to the present method of the 

extraction target alkaloid in natural product with higher yield 

and purity.  
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Table 3. Analysis data of 13C NMR and 1H NMR for mitragynine 

 

 

Carbon/ 

Hydrogen 

1H NMR δ 

(500 MHz, CDCl3) 

(isolated mitragynine) 

1H NMR δ* 

(500MHz, CDCl3, 

mitragynine standard) 

13C NMR δ 

(125 MHz, CDCl3) 

(isolated mitragynine) 

13C NMR δ* 

(125 MHz, CDCl3, 

mitragynine standard) 

N-H 7.93 (1H, br. s) 7.73 (1H, br. s) - - 

2 - - 133.68 133.43 

3 
3.14 (1H, br. d, 

J= 10.3Hz) 
3.11 (1H, br. d, 

J= 10.3 Hz) 
61.23 61.21 

*5 

3.09-3.11 
(2H, m) 

2.43-2.50 
(3H, m) 

3.02-3.14 
(2H, m) 

2.45-2.52 
(3H, m) 

53.68 53.67 

 1.61 (1H, br. d, J=11.4 Hz) 1.62(1H, br. d, J=11.3 Hz) - - 

*6 
3.09-3.11 
(2H, m) 

3.02-3.14 
(2H, m) 

23.87 22.81 

7 - - 107.69 107.69 

8 - - 117.53 117.53 

9 - - 154.36 154.38 

10 
6.42 (1H, d, 
J=8.0 Hz) 

6.42 (1H, d, 
J=8.0 Hz) 

104.21 
104.22 

 
 

11 
6.97 (1H, dd, 

J=8.0 Hz) 
6.97 (1H, d, 
J=8.0 Hz) 

121.54 121.59 

12 
6.88 (1H, dd, 

J=8.0 Hz) 
6.88 (1H, d, 
J=9.0 Hz) 

99.56 99.74 

13 - - 137.30 137.26 

*14 

1.75-1.78 
(2H, m) 

2.43-2.50 
(3H, m) 

1.62-1.79 
(2H, m) 

2.45-2.52 
(3H, m) 

29.77 29.79 

*15 
2.89-3.00 
(2H, m) 

2.92-2.96 
(2H, m) 

40.61 40.62 

16 - - 111.45 111.43 

17 7.41 (1H, s) 7.40 (1H, s) 160.44 160.42 

     

18 0.84 (3H, d) 0.84 (3H, d) 12.79 12.79 

*19 

1.18-1.19 
(1H, m) 

1.75-1.78 
(2H, m) 

1.20-1.25 
(1H, m) 

1.62-1.79 
(2H, m) 

19.04 19.03 

20 
1.61 (1H, d, 
J=11.4 Hz) 

1.59 (1H, d, 
J=11.4 Hz) 

39.87 39.82 

*21 

3.00-3.02 
(2H, m) 

2.43-2.50 
(3H, m) 

3.00-3.02 
(2H, m) 

2.45-2.52 
(3H, m) 

57.69 57.59 

22 - - 169.22 169.25 
22-COOCH3 3.69 (3H, s) 3.68 (3H, s) 51.22 51.27 

9-OCH3 3.80 (3H, s,) 3.70 (3H, s,) 55.28 55.28 
17-OCH3 3.85 (3H, s) 3.85 (3H, s) 61.45 61.48 
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