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Goniothalamin (GTN) is a styryl lactone compound commonly found in genus Goniothalamus. It has 
been reported to possess antiproliferative activity against leukemia in vitro and in vivo. This study 
objectives were to optimize the extraction and HPLC quantification methods as well as to characterize 
GTN isolated from the dried stem bark of Goniothalamus andersonii. The powdered stem bark was 
extracted separately in four solvents including hexane, petroleum ether, ethyl acetate and methanol. 
GTN was analyzed by high performance thin layer chromatography (HPTLC) and high performance 
liquid chromatography (HPLC), while characterization was done using nuclear magnetic resonance 
(NMR) spectroscopy and gas chromatography mass spectrometry (GCMS). The HPLC method was 
optimized at a flow rate 1.0 mL/min using ultrapure water (A)/methanol (B) as the mobile phase with 
gradient elution 0–50% B (10 min), 50–100% B (30 min), 100–60% B (10 min). GTN signal was detected 
at min 24.1. This method was found to be precise, accurate, and linear over the analysis of several GTN 
concentrations. The limit of detection (LOD) and limit of quantification (LOQ) of GTN were 1.55 and 
5.16 μg/mL, respectively. HPLC quantification indicated the highest amount of GTN in hexane extract 
(41.6±3.5%), compared to other extracts. 1D-NMR spectrum showed the common GTN signals and 
GCMS analysis revealed the molecular formula C13H12O2 ([M]+ m/z 200.1) with fragment ions m/z (rel. 
int.): 104, 68, 200, 131, 91, and 172. In conclusion, the findings recorded optimized quantitative 
analytical methods to perform quality control while promote further researches on goniothalamin.  
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INTRODUCTION 

Medicinal plants are commonly applied to treat 
various diseases and are known to be great 
sources of bioactive secondary metabolites. Some 
of the metabolites have been extensively studied 
for potential use as drugs in the pharmaceutical 
industry (Jain et al. 2019). Goniothalamus belongs 
to the Annonaceae family and consists of 115 
species, which distribute worldwide throughout 
tropics and subtropics including Southeast Asia. 

Some of the Goniothalamus species been 
recognized are medicinal, which are traditionally 
used to treat asthma, cholera, fever, malaria, 
rheumatism, stomachache, postpartum protective 
remedy, abortifacient, and insect repellent (Li et al. 
2016; Seyed et al. 2014). Various classes of 
compounds were isolated from Goniothalamus, 
including, isoquinoline alkaloid derivatives, lactonic 
pharmacophores, quinolines, phenanthrene 
lactones, terpenes, acetogenins, phenolics and 
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styryl lactones derivatives (Pilli et al. 2018). 
Goniothalamin (GTN) is a styryl lactone 

compound commonly found in the genus 
Goniothalamus. Previous studies revealed that 
GTN showed cytotoxicity against several cancer 
cell lines including cervical (Hela) (Ali et al. 1997), 
gastric (HGC-27) (Ali et al. 1997), breast (MCF7) 
(Ali et al. 1997), human oral squamous cell 
carcinoma (H400) (Li et al. 2016), colon (HT29) 
carcinomas, and leukemia (HL60) (Chien and 
Pihie 2003), Jurkat T-cells (Inayat-Hussain et al. 
1999), hepatoblastoma HepG2 (Manaf et al. 2011) 
and CEM-SS  (Rajab et al. 2005). In vivo study 
also reported potential antiproliferative activity 
against leukemia by GTN (Inayat-Hussain et al. 
2010).  Previous studies reported the usage of 
methanol and petroleum ether as extractant 
solvents for phytochemicals extraction from 
Goniothalamus sp. In many cases, GTN was 
obtained or purified using nonpolar solvents 
(Humeirah et al. 2010; Takemura et al. 2012; 
Wasano et al. 2015). However, there are few 
reports on analytical measurement to quantify the 
purified GTN.  

Thus, this study mainly aimed to optimize the 
high performance liquid chromatography (HPLC) 
method and validate the method by means of the 
linearity, accuracy, precision, limit of detection 
(LOD) and limit of quantification (LOQ) according 
to the International Conference of Harmonization 
(ICH) guideline (Huber, 1999; Shabir, 2003; 
Suresh et al. 2010). Besides, the structural 
analysis of GTN isolated from the dried stem bark 
of Goniothalamus andersonii using nuclear 
magnetic resonance (NMR) spectroscopy and gas 
chromatography mass spectrometry (GCMS) was 
also reported. 
 
MATERIALS AND METHODS 

General 
Silica gel 60 F254aluminum sheets and 

Whatman® Grade 1 qualitative filter papers (125 
mm) were purchased from Sigma-Aldrich GmbH 
(Sternheim, Germany). Deuterated methanol, 
potassium dihydrogen phosphate, sodium 3-
trimethylsilyl-(2,2,3,3-D4) propionate (TSP), 
sodium deuterium oxide (NaOD), methanol, ethyl 
acetate, petroleum ether, hexane (analytical 
grade) and chloroform (liquid chromatography 
grade) bought from Merck (Darmstadt, Germany). 
Ultrapure water (UPW) were used in related 
experiments. Absorbances of colorimetric tests 
were read using an ELISA microplate reader 
(TECAN, US). Gas chromatography-mass 

spectrometry (GCMS) analysis was performed 
using GCMS Agilent 7890B system. Nuclear 
magnetic resonance (NMR) spectra were recorded 
on 500MHz Varian Unity INOVA NMR 
spectrometer (Varian Inc., USA). 
 
Plant Materials and Extraction 

Goniothalamin (GTN) standard and dried 
Goniothalamus andersonii stem barks used in this 
study were obtained from Department of 
Chemistry, University Kebangsaan Malaysia 
(UKM). The stem bark was deposited to Herbarium 
Laboratory of the Faculty of Bioresources and 
Food Industry, Universiti Sultan Zainal Abidin. The 
dried barks were ground into fine powder and kept 
in desiccators before used. The dried powdered 
sample was extracted separately with methanol, 
ethyl acetate, petroleum ether, and hexane. The 
sample (5 g) was macerated in 100 mL solvent for 
24 hours (h) in a closed container under dark 
condition. The mixture was stirred (2 h) at room 
temperature, sonicated for 20 minutes (min), 
followed by filtration to separate the residue from 
the extract. The extraction process using each 
solvent was done in triplicates. The extracts were 
pooled and combined into individual extraction 
solvent. Each extract was concentrated under 
vacuum using a rotary evaporator (40 °C) and 
completely dried to crude extract under nitrogen 
gas flow. Percentages of yields were recorded. 
The crude extracts were stored at -20 °C before 
further analysis.  

High Performance Thin Layer Chromatography 
(HPTLC) Analysis 

HPTLC analysis was carried out to detect the 
presence of GTN in the extracts. The working 
solution at 100 µg/mL of GTN standard was 
prepared in chloroform, while G. andersoniii 
extracts were prepared in methanol. The samples 
were applied on HPTLC plates loaded with silica 
gel 60 F254 (20 cm × 10 cm) and analyzed using 
the HPTLC CAMAG system controlled by Win-
CATS software (Muttenz, Switzerland). 10 µL 
aliquots were spotted on the plates using 
Automatic TLC Sampler 4 (ATS4) and dried for 20 
min.  

In order to determine the best solvent system 
for GTN detection, different ratios of hexane/ethyl 
acetate solvent systems (1.1:0.9, 1:1 and 2:3 v:v), 
were tested as mobile phases. The plates were 
developed in Automated Developing Chamber 2 
(ADC2). The chamber was previously saturated 
with the solvent system with the relative humidity 
was adjusted to 38.8%. The plate pre-condition 
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time was set to 1 min, loading distance to 85 mm, 
and drying time, after development was 5 min. 
Images of chemical bands were detected under 
UV light at a wavelength at 254 nm using TLC 
Visualizer 2 and bands were profiled using TLC 
Scanner 4. The retardation factor (Rf) of GTN 
standard was compared with the Rf of chemicals 
present in the extracts. The Rf value was 
measured using the formula below. 

 
Rf = Distance (substance) 

      Distance (solvent) 
 
 
High Performance Liquid Chromatography 
(HPLC) Analysis 

HPLC Condition and Optimization 
The quantification of GTN composition in each 

extract was carried out using a Semi-Preparative 
HPLC system (Shimadzu, Japan) consisted of an 
LC-6AD binary pump, DGU-20A degassing unit, 
and SPD-20A UV/Vis detector. The HPLC system 
fitted with ZORBAX Eclipse Plus C18 column (4.6 
mm x 250 mm, 5.0 µm, Agilent Technologies) was 
operated at 40 °C and the sample injection volume 
was 1.0 µL.  

The sample was separated on the column 
eluted with gradient elution of ultrapure water (A) 
and methanol (B) (v/v) at a flow rate of 1.0 mL/min. 
There were three elution programs tested to obtain 
optimum resolution chromatogram. The programs 
were as follow: 1) 0–60% B (10 min), 60–100% B 
(30 min), 100–60% B (10 min); 2) 0–50% B (10 
min), 50–100% B (30 min), 100–60% B (10 min); 
3) 0–10% B (10 min), 10–50% B (20 min), 50–
100% B (30 min), 100–60% B (15 min). The peak 
signals were detected at wavelength 254 nm. The 
elution programs and signal detection were 
operated using LabSolutions software.  

HPLC Method Validation 
HPLC method was validated in terms of 

linearity, recovery, precision, accuracy, the limit of 
detection (LOD) and limit of quantitation (LOQ) 
based on ICH Harmonized Tripartite Guidelines 
using the optimized method (Alquadeib, 2019). 
The stock solution of standard GTN was prepared 
at 1.0 mg/mL.  

Linearity was used to monitor whether the 
system used could obtain the results that are 
concentration-dependent of the analyte tested. For 
linearity validation, several concentrations of 
standard solutions (800, 500, 250, 100, 50, and 10 
µg/mL) were analyzed. The peak areas against 

concentrations of GTN were plotted to generate a 
standard curve graph. The linearity was evaluated 
by calculating the linear range and correlation 
coefficient, slope and intercept of the curve. 

The accuracy of an analytical method refers to 
the nearness between the theoretical and the 
exact values. It is calculated as the percent 
recovery (%R) of the analyte recovered and the 
accepted value should be within 90–110%. In this 
case, successive analyses (n=4) for three different 
concentrations (100, 250, 500 µg/mL) of standard 
GTN solutions were performed. Percentage of 
recovery (%R) was calculated using the formula 
below. 
 

% Recovery = (Recovered conc.) × 100 
              (Injected conc.)  

 
The precision of an analytical method refers to 

the degree of agreement among individual tests 
when the same technique is applied repetitively on 
several occasions. The precision validation was 
carried out by multiple analyses of the three 
different standard solutions (conc.; 100, 250 and 
500 µg/mL) on the same day for intra-day 
precision and three different days for the inter-day 
precision. The precision was expressed by 
comparing the actual weight of each concentration 
collected with the theoretical amount loaded and 
percentages of relative standard deviation 
(%RSD). The %RSD were calculated using the 
formula below. 

 
RSD (%) = S × 100 

        x 
 
Where; 
S = Standard deviation value  
x = Mean of the data 
 

Limit of detection (LOD) is defined as the 
smallest concentration of an analyte in a sample 
that can be detected by a specific measurement 
process, while the limit of quantitation (LOQ) is 
defined as the smallest concentration of an analyte 
that can be determined with acceptable precision 
and accuracy according to an individual analytical 
procedure (European Medicines Agency, 1995). 
These two parameters were determined using the 
formula below. 

 
LOD = 3 × σ 

     S 
 

LOQ =10 × σ 



 Iskandar et al.                HPLC quantification and characterization of goniothalamin from G. andersonii 

 

Bioscience Research, 2021volume 18(SI-2): 104-114                                                            107 

 

     S 
Where; 
σ = Standard deviation of intercepts of the 

calibration curves 
S = Mean of slopes of the calibration curves 

HPLC Analysis of GTN Composition in Extracts 
The optimized HPLC method was used to 

determine the unknown GTN concentration in each 
extract. All samples were prepared in chloroform 
except for methanol crude extract prepared in 
methanol. Test sample of each extract was 
prepared at 0.1 mg/mL (100 ppm). GTN standard 
solution (1 mg/mL) was used to prepare several 
concentrations of the working solutions (800, 500, 
250, 100, 50, and 10 µg/mL) to plot a standard 
curve graph. The standard curve was generated 
using the peak areas against concentrations of the 
GTN standard. The GTN concentration in each 
extract was determined by plotting the peak area 
value on the GTN standard curve equation.  

Gas Chromatography–Mass Spectrometry 
(GCMS) Analysis 

GCMS analysis was performed using an 
Agilent GSMS 7890B system (Agilent 
Technologies, USA), equipped with HP5MS 
capillary column (30 m x 250 μm x 0.25 μm; p/n 
19091S-433UI). Helium was used as a carrier gas 
at a flow rate of 1 mL/min. Sample (1 µL) was 
injected in the splitless mode. The injector and 
detector temperature were set at 250 °C and 
transfer line temperature was 150 °C. The oven 
temperature was programmed at 80 °C (2 min), 80 
°C to 280 °C at a rate of 10 °C per minute, and 
280 (2 min). GTN was identified by comparing 
GTN mass spectral data with NIST4 Mass Spectral 
Library and Wiley mass spectral database.  

Nuclear Magnetic Resonance (NMR) Analysis 
Sample (10 mg in 700 µL) was prepared in 

deuterated methanol-TSP mixture at pH 6.0. The 
sample was vortexed, centrifuged and the cleared 
supernatant was collected before added into the 
NMR tube. NMR spectra were recorded using 500 
MHz 1H-NMR spectroscopy (Bruker, USA) 
operated at 25 °C, with relaxation delay (RD) 2.0 s 
and pulse width (PW) 21.0 μs (90°). The spectra 
were analyzed using MestreNova 14.2.1 software. 

Statistical Analysis 
All analysis were replicated at least three times. 

Results are the mean ± standard deviation (SD) of 
different experiments. The student’s t-test was 
used to determine the concentration differences at 

each day and GTN concentration differences 
between extracts. The confidence level was 95% 
with p-value of less than 0.05 (p<0.05) for the data 
to be considered as statistically significance. 
Statistical analysis was conducted by using 
Statistical Package for the Social Science software 
(SPSS). 
 
RESULTS AND DISCUSSION 

Extraction 
The crude extracts collected prior to 

concentration and drying of extracts were hexane 
(HE), petroleum ether (PE), ethyl acetate (EE), 
methanol (ME) with the respective percentage of 
yields were 0.58%, 0.6%, 1.3% and 2.6% (w/w). 

Detection of Goniothalamin (GTN) by HPTLC  
TLC was used to detect the presence of GTN in 

respective crude extracts. It is a simple, fast and 
versatile tool for qualitative analysis of the targeted 
compound. The TLC plates were developed using 
three different ratios of hexane/ethyl acetate 
mobile phase systems and viewed under 254 nm. 
TLC analysis profiles indicated that GTN in the 
extracts and the standard were detected as one 
clear and single band at the same Rf values (Fig. 
1). Among the solvent systems, hexane/ethyl 
acetate at ratio 1.1:0.9 was determined as the 
optimized method due to the clear separation of 
GTN in all extracts at Rf 0.55, with less 
accumulation of the trace compounds at the upper 
region of the TLC plate (Fig. 1A). Among all 
extracts, the most intense GTN signal indicating 
that the highest amount present, was detected in 
HE. Other traces of peaks were also detected near 
the solvent front, revealing the existence of other 
compounds in the extracts. 

HPLC Method Optimization 
HPLC mobile phase system was firstly 

optimized to ensure better separation of chemical 
components. Three methods were finalized and 
reported (Fig. 2). As a result, the optimum mobile 
phase system determined was method 2 which the 
elution system was ultrapure water (A)/methanol 
(B) (v/v) with gradient elution 0–50% B (10 min), 
50–100% B (30 min), 100–60% B (10 min) and the 
flow rate at 1.0 mL/min. This method gave good 
resolution, intense GTN and stable baseline signal 
(Fig. 2). Previous studies also reported GTN 
analysis using the same solvents mixture but with 
varied gradient elution ratios and duration 
(Takemura et al. 2012; Rasol et al. 2018).  
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HPLC Method Validation 

Selectivity/Specificity 
The selectivity, specificity and resolution of 

HPLC system were determined by calculating the 

percent relative standard deviation (%RSD) of the 
retention times and peak areas for three 
concentrations of GTN (100, 250, 500 µg/mL) 
(n=4).  

 
 

Figure 1: HPTLC analysis of GTN standard and Goniothalamus andersonii extracts. HPTLC plates (upper 
panel) and profiles (lower panel) developed with different mobile phases (MP). A) MP hexane/ethyl acetate 
(1.1:0.9, v/v), B) MP hexane/ethyl acetate (1:1, v/v), C) MP hexane/ethyl acetate (2:3, v/v). HPTLC plates were 
visualized under UV 254 nm. GTN = goniothalamin, ME = methanol extract, EE = ethyl acetate extract, PE = 
petroleum ether extract, HE = hexane extract. 
 

 
Figure 2: Representative chromatogram of a sample analyzed using three HPLC methods. 
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GTN was detected at min 24.09±0.07 under 

UV/Vis 254 nm which corresponded to the 
previous study by Takemura et al. (2012). %RSD 
of RT was in the range of 0.1 to 0.2%, while 
%RSD of peak areas varied between 1.7 to 4.4% 
(Table 1). The acceptance criterion was ±2% 
(Shabir, 2003; Suresh et al. 2010; Alquadeib, 
2019). Thus, it was concluded that the system was 
selective in the detection of GTN. Compared to the 
previous study, GTN peak was detected at a 
shorter retention time due to different solvents and 
HPLC method used (Zohdi et al. 2017). 

Linearity  
The chromatograms of a series of GTN 

standard solutions revealed peaks at retention 
time (RT) min 24.17±0.07. The slope and the 
intercept resolved from the peak areas and the 
nominal GTN concentrations were used to 
determine the HPLC linearity. The linear 
regression equation obtained from the standard 
curves was; y=7862x-74487, where y is the 
between area under the peak (AUP) of GTN signal 
and x is the concentration of GTN. A linear 
relationship was revealed between the AUP of 
GTN and the corresponding concentrations (range: 
10-800 µg/mL), with a correlation coefficient (R2) is 
approximately 0.9992 (Fig. 3). According to the 
ICH guideline, an R2 value of more than 0.999 is 
considered as evidence of acceptable linearity in 
the regression line (Shabir, 2003; Suresh et al. 
2010). 

Accuracy and Precision  
The accuracy and precision of HPLC method 

were determined by calculating the respective 
recovery percentage (%R) and relative standard 
deviation (%RSD) for three concentrations of GTN 
(100, 250, 500 µg/mL) (n=4). As a result, the 
recoveries of the standard drug were found to be 
accurate which was exhibited by the average %R 
of 98.14±1.52% for intraday and 98.11±3.62% for 
inter-day analysis (Table 2). The system intra-day 
and inter-day precision were proven from the 
respective average %RSD, 1.55% and 3.69% 
(Table 2). %RSD of inter-day and intra-day 
precision obtained in this study less than 7% which 
follow the recommendation by ICH guidelines for 
the drugs (Alquadeib, 2019). 

Limit of detection (LOD) and Limit of 
quantitation (LOQ) 

The GTN LOD value using HPLC optimized 
method were calculated and identified based on 

the intercepts standard deviation (SD) and the 
slope’s mean of GTN standard curves (n=4). SD 
for the curves intercepts was 15088.35 and slope’s 
mean was 7792.48. LOD was determined to be 
1.25 µg/mL, while the first point which fits into LOQ 
value was 5.16 µg/mL. 
 

 
Figure 3: Representative HPLC chromatograms and 
standard curve of a series Goniothalamin (GTN). A) 
Chromatograms of GTN standard at different 
concentrations, B) Standard curve plotted using the 
area under peaks (AUP) vs concentrations of GTN. 

GTN Composition in Extracts 
HPLC analysis of all extracts revealed that the 

intensity and peak area of GTN in HE was found to 
be the highest, followed by PE, EE and ME (Fig. 
4). The unknown GTN concentration in each 
extract was calculated by plotting the respective 
AUP into the linear regression equation obtained 
(y=7862x-74487). The concentration of GTN in HE 
was found to be 80.75 µg/mL which accounted for 
41.6±3.5% of compounds in HE. Meanwhile, GTN 
content in PE was 37.73 µg/mL (24.2±0.9%), in EE 
was 32.09 µg/mL (20.7±4.5%), and the least 
amount was in ME which has 18.10 µg/mL 
(13.7±3.3%). HE was further purified using HPTLC 
using solvent system hexane/ethyl acetate 
(1.1:0.9) and afforded goniothalamin at Rf 0.55. 

This study indicated the application of different 
polarities of solvent influenced the yield of GTN 
obtained. The nonpolar solvents, (hexane and 
petroleum ether) retained a larger amount of GTN 
compared to other solvents (ethyl acetate and 
methanol). 
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Figure 4: HPLC chromatograms of extracts of different solvents revealing the presence of GTN at minute 
24.1. A) Hexane extract, B) Petroleum ether extract, C) Ethyl acetate extract, D) Methanol extract.

Table 1: Selectivity/specificity test of HPLC system analyzed by precision (%RSD) of retention time (RT) and 
peak area of goniothalamin detected. 

 
 

Table 2: Robustness test of HPLC proposed method in terms of precision (%RSD) and accuracy (%Recovery) 
analyzed by the intra-day and inter-day statistical. 

Conc. (µg/mL) 
(n=4) 

Intra-day analysis Inter-day analysis 

100 250 500 100 250 500 

% Recovery (R) 100.30 93.61 100.51 105.16 94.46 94.71 

SD 1.83 1.06 1.68 3.79 2.04 5.03 

%RSD 1.82 1.13 1.67 3.60 2.16 5.31 

Average %R 98.14 98.11 

Average SD 1.52 3.62 

Average %RSD 1.55 3.69 

*RT = retention time; RSD = relative standard deviation 
 

Conc. (µg/mL) 
(n=4) 

100 250 500 

RT (min) Peak area RT (min) Peak area RT (min) Peak area 

Mean 24.13 733193 24.13 1791328 24.01 3876562 

SD 0.04 32126 0.03 33004 0.05 65921 

%RSD 0.16 4.38 0.10 1.84 0.20 1.70 

Average RT  24.09 ± 0.07 
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The nonpolar property of GTN tends to dissolve 
in nonpolar solvent following the ‘like-dissolves-
like’ theory. The theory states that compounds of 
similar chemical characteristics and dielectric 
constant tend to attract and dissolve each other 
(Visht and Chaturvedi, 2012; Mandal et al. 2015; 
Zhuang et al. 2021). As polarity of the extractant 
solution used would affect the composition of 
chemical constituents retained (Rashid et al. 
2018), thus in this case, using hexane as 
extractant solvent was found to be the most 
suitable to retain the optimum amount of GTN. 
 

Goniothalamin Structural Analysis 
Goniothalamin was afforded as a pale-yellow 

solid and analyzed for structural conformation 
using GCMS and NMR as well as by comparison 
with the published data. GTN molecular formula 
C13H12O2 was deduced from MS data that showed 
a strong a prominent molecular ion [M]+ at m/z 
200.1 and base peak at m/z 68 (cyclopentenyl ion, 
[C5H7]+). Other fragment ions generated were m/z 
(rel. int.): 104 (styrenyl ion,[C8H8]+), 91 (tropilium 
ion, [C7H7]+), 131 (cinnamyl ion, [C9H9]+), 172 [M-
CO]+ and 77 (phenyl ion) [C6H5]+ (Fig. 5) (Jusoh et 
al. 2015). 

 
 

Figure 5: Mass spectrum of goniothalamin (GTN). 
 

Table 3: 1H-NMR spectrum assignment (400 MHz) data of goniothalamin (CDCl3, δ in ppm, J in Hz) 
 

#H δH δH of Reference* 

3 6.09 (dd, J = 9.8, 1.1 Hz) 
6.09 (tt, J=10.8, 

1.2 Hz) 

4 7.34 (t, J = 7.3 Hz, 4H) 
6.92  

(ddd, J=4.0; 5.0; 9.5 Hz) 

5 
6 

2.45 – 2.69 (m) 
5.19 (m) 

2.53 (m) 
5.10 (1H, ddd, J=1.0; 6.5; 15.5 Hz) 

7 6.41 (dd, J = 16.0, 6.7 Hz) 
6.28 (dd, J=15.9, 

6.6 Hz) 

8 6.78 (d, J = 16.0 Hz) 6.73(d, J=15.6 Hz) 

11,13 7.34 (ddd, J = 9.6, 5.6, 2.9 Hz) 
7.19–7.34 (2H, m) 

 

10, 14 7.50 (d, J = 7.3 Hz) 7.40 (d, J=7.8 Hz) 

12 7.18 (ddd, J = 9.6, 5.6, 2.9 Hz, 16H) 7.27 (m, J=7.8 Hz) 

*Kabir et al. (2003), Chang et al. (2005), Kim et al. (2013), Jusoh et al. (2015) and Duc et al. (2016). 
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The 1H-NMR spectrum showed CH2 signal at 
δ2.53 (2H, m, H-5) while CH signal could be 
detected at 2.64 (m). Meanwhile, benzene rings 
were detected at δ7.27 (m, J=7.8 Hz) and δ7.40 
(d, J=7.8 Hz). The spectrum indicated upfield 
signals at δ2.58, 2.69 and 2.71 which were 
assigned to H-1, H-4α and H-5. The downfield 
signals consisted of δ6.09, 6.41, 6.78, 7.18, 7.37 
and 7.50 were assigned to H-6, H-3, H-7, H-8, H-
12, H-11, H-13, H-10 and H-14. H-7 and H-8 are in 
trans-configuration forms, with a J coupling value 
of 16.0 Hz (Kim et al. 2013). The J coupling value 
for H-7 and H-8 is the same as the J-coupling 
value from previous study (Jusoh et al. 2015). 
Thus, this compound was characterized as 
Goniothalamin. It could be yielded at 41.6% of total 
hexane extract. 
 
CONCLUSION 
In conclusion, the findings recorded optimized 
quantitative methods to perform quality control of 
extraction and detection of goniothalamin using 
HPTLC and HPLC. This optimization was required 
for systematic researches and development of 
goniothalamin as a potential drug as it has already 
been proven to be a potential anti-leukemic agent.  
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