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 ABSTRACT  

 Introduction: Hydroxyapatite is a major component of the inorganic minerals in the hard tissues of humans and has 
been widely used as a biomedical ceramic material in orthopedic and dentistry applications. Adding natural ingredients 

such as Graptophyllum pictum can increase the anti-inflammatory properties due to the presence of phenolic compounds 
and alkaloids. The aim of this study was to determine the characterization nanosuspension formulated with 
Graptophyllum pictum (L.) Griff extract and hydroxyapatite. Methods: Nanosuspension were characterized using 
Scanning Electron Microscopy (SEM), Electron Dispersive X-ray analysis (EDX), Fourier Transform Infrared Spectroscopy 
(FTIR), and Liquid Chromatography Mass Spectrometry (LCMS). These evaluations were to reveal the surface 

morphology, elemental composition, functional groups, and identify the active metabolite of the nanosuspension.  
Results: SEM revealed the morphology agglomeration of spherical hydroxyapatite particles. The EDX analysis revealed 
a content of carbon, oxygen, sodium, phosphorus, chlorine, potassium, and calcium with Ca/P ratio 1.47. The FTIR 
analysis identified hydroxyl, water molecules, carbonate, carbonyl, and phosphate groups in the sample. LC-MS analysis 

identified 49 active metabolites such as phenols, alkaloid, fatty acids and their derivatives, amino acids, carbohydrates, 
carboxylic acids, alcohols, and ketones from the sample.  Conclusion: The characteristics of nanosuspension formulated 

with Graptophyllum pictum (L.) Griff extract and hydroxyapatite are similar to those of natural bones. 
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 Karakterisasi nano suspensi ekstrak Graptophyllum pictum 
(L.) Griff dan hidroksiapatit sebagai material bone graft: 
penelitian eksperimental laboratoris 

  

 ABSTRAK  

 
Pendahuluan: Hidroksiapatit merupakan komponen utama mineral anorganik pada jaringan keras manusia dan telah 
banyak digunakan sebagai keramik di bidang biomedis ortopedi dan kedokteran gigi. Penambahan bahan alami seperti 
Graptophyllum pictum dapat meningkatkan sifat antiinflamasi karena adanya senyawa fenolik dan alkaloid. Tujuan 
penelitian ini adalah mengetahui karakterisasi nanosuspensi yang diformulasikan dengan ekstrak Graptophyllum pictum 
(L.) Griff dan hidroksiapatit. Metode: Nanosuspensi dikarakterisasi menggunakan Scanning Electron Microscopy (SEM), 
Electron Dispersive X-ray analysis (EDX), Fourier Transform Independent Spectroskopi (FTIR), dan Liquid 
Chromatography Mass Spectrometry (LCMS). Evaluasi ini dilakukan untuk menunjukkan morfologi permukaan, komposisi  
unsur, gugus fungsi, dan mengidentifikasi metabolit aktif nanosuspensi. Hasil: SEM menunjukkan aglomerasi morfologi 
partikel hidroksiapatit berbentuk bulat. Analisis EDX menunjukkan kandungan karbon, oksigen, natrium, fosfor, klorin, 
kalium, dan kalsium dengan rasio Ca/P 1,47. Analisis FTIR mengidentifikasi gugus hidroksil, molekul air, karbonat, 
karbonil, dan fosfat dalam sampel. Analisis LC-MS mengidentifikasi 49 metabolit aktif seperti fenol, alkaloid, asam lemak 
dan turunannya, asam amino, karbohidrat, asam karboksilat, alkohol, dan keton dari sampel. Simpulan: Karakteristik 
nanosuspensi yang diformulasikan dengan ekstrak Graptophyllum pictum (L.) Griff dan hidroksiapatit mirip dengan 
tulang alami. 

  

 Kata kunci 

 karakterisasi, Graptophyllum pictum, hidroksiapatit, nanosuspensi  
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 INTRODUCTION 

  

 Injuries to the oral cavity tend to arise from accidents, trauma, pathophysiological 
diseases, or dental procedures like tooth extraction. Extraction of a tooth will result in 
resorption of the alveolar bone, leading to alterations in the morphology of the alveolar 
bone.1 According to the 2011 Household Health Survey conducted by the Indonesian Ministry 
of Health, the occurrence of bone and periodontal damage accounted for 60% of dental and 

oral cases in Indonesia. Untreated and increasing alveolar bone resorption can result in oral 
health complications such as tooth mobility and subsequent tooth loss.2 Socket preservation 
is a procedure that involves placing graft material into the empty space left after a tooth is 
extracted.3 The objective of socket preservation is to minimize alterations in the proportions 
of the alveolar ridge and ensure adequate bone volume for the implantation of dental 
implants. Several studies have shown that socket preservation is effective in reducing ridge 
resorption compared to control sites that did not undergo alveolar bone socket 

preservation.4,5  

One method of therapy for alveolar bone injury is the utilization of bone graft. Utilizing 
bone grafts can effectively halt the progression of alveolar bone deterioration and expedite 
the process of alveolar bone regeneration, which involves the development of new cementum 
tissues, periodontal ligaments, and alveolar bone. Hydroxyapatite is frequently employed as 
a bone graft material in socket preservation. Hydroxyapatite is a very stable calcium 
phosphate molecule that maintains its structure and properties even under varying 

temperature, pH, and composition conditions in the bloodstream. It is derived from calcium 
phosphate and shares a chemical formula and features comparable to the inorganic minerals 
present in bones and teeth.6,7 Hydroxyapatite, a mineral similar to bones and teeth, is 
extensively researched in biomedical fields due to its biological advantages such as 
biocompatibility, bioaffinity, bioactivity, osteoconduction, osteointegration, and its lack of 
local or systemic toxicity.8,9 

In bone tissue engineering construction, bioactive properties were required to stimulate 

regenerative processes and tissue-specifically. The combination of scaffolds and bioactive 
compounds attracts and aggregates stem cells to bone damage areas, promoting osteogenic 
differentiation.10,11  In recent years, numerous studies have been conducted to integrate 
herbal plant extracts into tissue engineering constructs due to their bioactive properties, 
environmental sustainability, potential non-toxicity, affordability, and ease of extraction.12  
One such plant, Graptophyllum pictum (L.) Griff., shows promise as a potent antioxidant, 
antimicrobial, antifungal, and anti-inflammatory agent.13 

Graptophyllum pictum (L.) Griff, referred to as purple leaves, belongs to the Acanthaceae 
family. It has been registered as a medicinal plant in the pharmacopoeia's second edition in 
2017 and used in traditional medicine to treat various diseases.14 Phenolic and flavonoid 
phytochemical compounds found in Graptophyllum pictum (L.) Griff have anti-inflammatory 
properties that work by reducing free radicals and blocking enzymes involved in inflammatory 
processes, like cyclooxygenase-2 and inducible nitric oxide synthase. More studies reveal that 
Graptophyllum pictum (L.) Griff contains volatile compounds, tannins, alkaloids, terpenoids, 

and metabolites of the steroid class that are useful in the treatment of infections.15 

This study created nanosuspension of Graptophyllum pictum (L.) Griff extract and 
hydroxyapatite. The main objective of using nanosuspension is to enhance the absorption 
and bioavailability properties. Therefore, the main purposes of the present study are to 
evaluate the physicochemical properties of the Graptophyllum pictum (L.) Griff extracts and 
hydroxyapatite combination to create a nanosuspension. To the best of our knowledge, no 
prior research has been done in the literature to examine this phenomenon and assess how 
the inclusion of Graptophyllum pictum (L.) Griff extracts affects the properties of the scaffolds 

that are created. 
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 METHODS 

  

 This study was conducted over the period from March to May 2024. The production of 
purple leaf extract (Graptophyllum pictum (L.) Griff) was conducted at the Biology 
Department, Faculty of Mathematics and Natural Sciences, Katolik Widya Mandala University. 
The purple leaves were sourced from the UPT Herbal Materia Medica Laboratory in Batu, 
East Java Province. A total of 600 grams of leaves were subjected to an extraction process 
using 2 liters of 96% ethanol, with the mixture left to stand at room temperature in a closed 

container for three days. Afterward, the mixture was filtered using filter paper to obtain the 
macerate, and the remaining pulp was evaporated to produce a concentrated extract of 
purple leaves.16 

The nanosuspension sample was prepared at the Pharmacy Academy of Surabaya by 
first adding 10 ml of hot distilled water to the mortar, followed by the addition of 1 gram of 
sodium carboxymethyl cellulose (CMC Na), which was left to stand for 15 minutes. The 
mixture was stirred until a gel mass was formed. Separately, 1 gram of nipagin solution was 

dissolved in 10 ml of distilled water and added to the gel mass. A previously prepared extract 
solution, consisting of 1 g of extract dissolved in 20 ml of 96% ethanol, was stirred until 
homogeneous in the mortar. Hydroxyapatite (nanoXIM®HAp200, FLUIDINOVA, Portugal) 
was added to the mortar and stirred until homogeneous. Next, 100 g of distilled water was 
added and stirred for 10 minutes. The nanosuspension was stirred at a speed of 1400 rpm 
for 90 minutes at 50oC.17 

Characterization was performed at two different locations: SEM-EDX and FTIR analyses 

were conducted at the Material Characterization Division, Department of Materials and 
Metallurgical Engineering, Sepuluh Nopember Institute of Technology in Surabaya, while LC-
MS analysis was carried out at the Metabolomics Laboratory, Superior Research Laboratory 
Unit, Bogor Agricultural University. Morphology and Ca/P ratio of the sample were detected 
by SEM-EDX. The sample is placed on a carbon-tipped pin holder so that the sample sticks 
to the holder, then the sample is inserted into the EDX tool. After the SEM and EDX software 
were connected to the computer, the data from the sample was collected. Functional groups 

present in nanosuspension sample were detected by FTIR program, namely OMNIC. The 
sample graphic results were obtained. The FTIR results are in the form of graphs that are 
read by matching the peak tab.18 

The LC-MS test was carried out to identify chemical compounds in the nanosuspension. 
The nanosuspension was diluted 1:2 with methanol, then filtered with a 0.2 µm Nylon 
membrane. A total of 2 µL of sample filtrate was injected into the LC-MS instrument system. 
The eluent used was [H2O + 0.1% formic acid (A) and acetonitrile + 0.1% formic acid (B)] 

with a total flow rate of 0.2 mL/minute. The gradient method used is 0-1 minute (5% B), 1-
25 minutes (5-95% B), 25-28 minutes (95% B), 28-33 minutes (5% B). The stationary phase 
consists of Accucore C18, 100 x 2.1 mm, 1.5 µm (ThermoScientific) at a temperature of 30oC.  

The instrument is set so that LC-MS/MS analysis data can then be processed using 
Compound Discoverer 3.2 software and matched with the MS1 and MS2 output spectra using 
various online databases (mzCloud, ChemSpider, and PubChem) to obtain predictions of the 
chemical structure of metabolites. Detecting masses measuring 100-1,500 m/z using the 

negative ionization method.19 

  

 RESULTS 

  

 Size distribution of the nanosuspension formulated with Graptophyllum pictum (L.) Griff 
extract and hydroxyapatite was measured by Particle Size Analyzer. The d.nm size of 
nanosuspension was determined as  21.6 d.nm (Figure 1).  
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Figure 1. Particle Size Analyzer test results on the combination nanosuspension of purple leaf  

                       extract and hydroxyapatite 

 

The combination nanosuspension sample of Graptophyllum pictum extract and 
hydroxyapatite was observed using SEM with magnification of 2,500x, 7,500x, 10,000x, and 

20,000x. The SEM test results can be seen in Figure 2 which shows the morphology of the 
sample. The image shows the agglomeration of spherical hydroxyapatite particles towards 
granular. 

  

                    A                                        B                                         C                                     D  

Figure 2.  SEM results show the morphology of nanosuspension formulated with Graptophyllum 

                     pictum (L.) Griff extract and hydroxyapatite at magnification: A. 2.500 x; B. 7.500 x;  

                     C. 10.000 x; and D. 20.000x 

  

The results of the EDX analysis can be seen in Figure 3 which shows that there is a 
content of Carbon (C; 33.13%), Oxygen (O; 33.73%), Sodium (Na; 7.08%), Phosphorus (P; 
7.67%), Chlorine (Cl; 01.25%), Potassium (K; 2.58%), and Calcium (Ca; 14.56%). Based on 
the results of the EDX analysis, the comparison value of the calcium and phosphate molecule 
ratio (Ca/P ratio) was also obtained at 1.47. This value is lower than the stoichiometric ratio 

of hydroxyapatite Ca/P (1.67). 
 

 
Figure 3.   The result of EDX shows the composition of nanosuspension 

 

FTIR analysis was carried out to determine the functional groups contained in the test 
sample of the nanosuspension formulated with Graptophyllum pictum (L.) Griff extract and 

 
(A) (B) (C) (D) 
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hydroxyapatite. The IR transmission spectrum of the sample is shown in Figure 4. Table 1. 
shows the wave numbers of the functional groups possessed by the sample. Based on Table 
1, there is a hydroxyl group (OH-) which is marked by a peak at wave number 3320.61 cm-

1, water molecules (H2O) at wave number 2167.30 and phosphate group (PO4
3-) at wave 

number 1015 .78 and 571.69.  The results of FTIR analysis also show the presence of a 
carbonate group (CO3

2-) at wave number 1381.53. In this spectrum, the carbonyl group 
(C=O) indicates the presence of one of the functional groups of the metabolite compounds 
found in purple leaves. 

 

 
Figure 4. Result of FTIR spectrum of nanosuspension formulated with Graptophyllum pictum (L.)  

                 Griff extract and hydroxyapatite 

 

 Table 1. Characteristic bands of nanosuspension formulated with Graptophyllum pictum  

                          and hydroxyapatite identified from the FTIR spectrum. 

Wavelength 

(cm-1) 

Standard Range 

(cm-1) 
Functional Group Description References 

3320,61 3500-3000 OH- Stretching vibration 20 

2167,30 2100-2182 H2O Water molecule 21,22 

1636,33 1760-1600 C=O (amide I) Stretching 23 

1381,53 1366-1388 CO3
2- Substitutes phosphatase ion 22,24 

1015,78 
1200-1000, 1100-

1000 
PO4

3-  Stretching mode 20,25 

571,69 520-660 PO4
3- Bending mode 26 

 

  

Analysis of metabolites from samples was carried out using LC-MS/MS based on 

differences in the polarity of the ethanol solvent. The presence of peaks that appeared in the 
chromatogram showed the presence of 49 different compounds from nanosuspension 
formulated with Graptophyllum pictum (L.) Griff extract and hydroxyapatite (Figure 5). The 
metabolic compounds that were successfully identified were based on parameters such as 
molecular weight, chemical formula of the compound, and retention time. A total of 49 active 
metabolites were found in the samples. The profiling process was carried out to separate 
secondary metabolites from impurities as well as to determine the chemical structure of 

metabolites using the PubChem, ChemSpider and mzCloud databases.  

After the profiling process 49 compounds are divided into several groups (Table 2), 
namely phenols (5), alkaloids (3), fatty acids and their derivatives (15), amino acids (9), 
carbohydrates (4), carboxylic acids (8), alcohols (1), ketones (2), and other compounds (14). 
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Figure 5. LC-MS chromatogram of nanosuspension formulated with Graptophyllum pictum  

                      and hydroxyapatite 

 

Table 2.  Metabolite compound content from LC-MS analysis 

Class Compound 
RT 

(min) 
Formula 

Molecule 
Weight 

(g/mol) 

Amino acid Ac-N(Me)Phe-Ala-Leu-Gly-OH 9.197 C23 H34 N4 O6 462,2469 
Phenol Acetophenone, (2,4-dinitrophenyl)hydrazone 5.606 C14 H12 N4 O4 300,0846 

Other Aderbasib 9.174 C21 H28 N4 O5 416,2049 
Amino acid Ala-Ser-Tyr-Thr 7.977 C19 H28 N4 O8 440,1895 
Carbohydrate Arabic acid 1.247 C5 H10 O6 166,047 

Carboxylic acid Benzoic acid 9.513 C7 H6 O2 122,0358 
Amino acid Bicine 1.253 C6 H13 N O4 163,0837 
Other Butopyronoxyl 7.763 C12 H18 O4 226,1202 

Carboxylic acid Carboxycytosine 9.443 C5 H5 N3 O3 155,0336 
Phenol Catechol 9.445 C6 H6 O2 110,0358 
Amino acid Cbz-Lys-D-gGlu-Oic-OH 10.132 C28 H40 N4 O8 560,2833 

Fatty acid Citraconic acid 1.922 C5 H6 O4 130,0257 
Fatty acid Corchorifatty acid F 12.49 C18 H32 O5 328,2251 
Other Denipride 7.991 C18 H26 N4 O5 378,1891 
Carbohydrate D-(+)-Maltose 1.244 C12 H22 O11 388,1219 

Carbohydrate D-(+)-Galactose 1.245 C6 H12 O6 180,0628 
Carboxylic acid DL-Malic acid 1.27 C4 H6 O5 134,0206 
Amino acid Falgpa 9.383 C23 H32 N4 O7 476,2258 

Phenol Gentisic acid 9.448 C7 H6 O4 154,0258 
Amino acid Glu-Trp-Glu 7.846 C21 H26 N4 O8 462,1741 
Carboxylic acid kresoxim-methyl 10.444 C18 H19 N O4 313,1315 

Other Lignogliride fumarate 8.471 C20 H26 N4 O5 402,1891 
Carboxylic acid Methylmalonic acid 1.635 C4 H6 O4 118,0256 

Other 
N-carbobenzyloxy-prolyl-leucyl-glycine (N-

hydroxy)amide 
7.56 C21 H30 N4 O6 434,2154 

Alkohol NP-016596 7.058 C19 H30 O8 432,1996 

Other 

O-[3-(3-methoxypropyl)-5,6-dimethyl-2-thioxo-

2,3-dihydro-4-pyrimidinyl] N,N-
diethylcarbamothioate 

11.157 
C15 H25 N3 O2 

S2 
343,142 

Phenol Salicylic acid 9.912 C7 H6 O3 138,0308 
Carboxylic acid Terephthalic acid 6.29 C8 H6 O4 166,0259 

Fatty acid Traumatic Acid 13.125 C12 H20 O4 228,1359 
Fatty acid (15Z)-9,12,13-Trihydroxy-15-octadecenoic acid 13.163 C18 H34 O5 330,2407 
Fatty acid (+/-)9,10-dihydroxy-12Z-octadecenoic acid 19.984 C18 H34 O4 296,2351 

Fatty acid (±)9-HpODE 17.465 C18 H32 O4 312,2301 

Keton 
{(1R,2R)-2-[(2Z)-5-(Hexopyranosyloxy)-2-
penten-1-yl]-3-oxocyclopentyl}acetic acid 

7.486 C18 H28 O9 388,1736 

Other 1,2-Benzenedicarbonyldiazide 1.242 C8 H4 N6 O2 216,0398 
Amino acid 2-(acetylamino)-3-(1H-indol-3-yl)propanoic acid 8.813 C13 H14 N2 O3 246,1004 
Alkaloid 2-nitrosopyrimidine 9.445 C4 H3 N3 O 109,028 

Other 
2-[4-(methoxycarbonyl)piperazin-1-yl]-5-(0-
methyl-.beta.,D-glucopyranosyloxy)pyrimidine 

5.398 C17 H26 N4 O8 414,1738 

Other Propargyl-PEG8-acid 7.089 C20 H36 O10 436,2309 

Alkaloid 4-Indolecarbaldehyde 9.428 C9 H7 N O 145,0519 
Amino acid 4-Oxoproline 1.485 C5 H7 N O3 129,0417 
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Other 4-(3,5-dinitrothiophen-2-yl)pyrimidine 9.487 C8 H4 N4 O4 S 251,9945 

Alkaloid 
4,4',4"-[nitrilotris(methylene)]tris-1H-1,2,3-
triazole-1-acetic acid triethyl ester 

9.465 
C21 H30 N10 

O6 
518,2363 

Keton 
4,5-Dihydroxy-3-oxo-1-cyclohexene-1-

carboxylic acid 
9.448 C7 H8 O5 172,0364 

Fatty acid 12-HSA 22.047 C18 H36 O3 300,2664 
Fatty acid 13(S)-HOTrE 18.72 C18 H30 O3 294,2194 

Fatty acid 13(S)-HpOTrE 19.272 C18 H30 O4 292,2039 
Fatty acid 15,16-DiHODE 20.469 C18 H32 O4 312,2301 
Fatty acid 16-Hydroxyhexadecanoic acid 24.129 C16 H32 O3 272,2352 

Other 
O-[3-(3-methoxypropyl)-5,6-dimethyl-2-thioxo-
2,3-dihydro-4-pyrimidinyl] N,N-
diethylcarbamothioate 

10.64 
C15 H25 N3 O2 

S2 
343,1388 

 

  

DISCUSSION 

 

The SEM test results show that the morphology of nanosuspension formulated with 
Graptophyllum pictum (L.) Griff extract and hydroxyapatite is round and has some 
agglomeration. The formation of this agglomeration is thought to be related to the presence 
of Graptophyllum pictum extract. This is in accordance with research by Nagaraj et al (2022) 

which states that the form of agglomeration indicates the presence of polydispersity in 
hydroxyapatite because the chemicals contained in Tridax procumbens leaf extract cover the 
hydroxyapatite.30 The surface area and bioactivity of synthetic materials are greatly 
influenced by their size and shape.27  

There is always a need to reduce the size of hydroxyapatite crystals to the nanoscale in 
various hydroxyapatite applications. This is because materials with a smaller size (crystal 
size) are more reactive and have increased physicochemical properties because the exposed 

surface area is greater. This positions synthesized materials of nanoscale size favorably as a 
better choice.28 Based on particle size testing, the average particle size of the sample is 21.6 
nm which is included in the nanoparticle group. Nanoparticles are materials that have a 
particle size with ranging between 1-500 nm.29 

EDX analysis with elemental maps used to emit the elemental composition of the 
combination nanosuspension sample of Graptophyllum pictum extract and hydroxyapatite. 
The presence of oxygen atoms (O), calcium (Ca), and phosphorus (P) indicates the elemental 

composition of hydroxyapatite.26 In addition, sodium (Na) was detected in the analysis, 

serving as one of the trace elements in the inorganic phase that contributes to bone strength 
and rigidity. The presence of Na is attributed to the use of CMC Na, which acts as a 
thickening, emulsifying, and stabilizing agent in the nanosuspension. 

The presence of potassium (K), chlorine (Cl), and carbon (C) probably comes from 

Graptophyllum pictum extract. These three elements were also found in Azadirachta indica 
stem extract and Tridax procumbens leaves.30,31 In the results of the analysis of the 
nanosuspension formulated with Graptophyllum pictum (L.) Griff extract and hydroxyapatite, 
a combination of both molecular elements from hydroxyapatite and purple leaves was found. 
Therefore, from the EDX test results it can be concluded that the nanosuspension successfully 
contains Graptophyllum pictum extract and hydroxyapatite elements. 

In addition to the content of elements in the nanosuspension, the EDX test results also 

display the atomic percentage (At%) of each element in the nanosuspension. The EDX results 
can be used to determine the Ca/P ratio.  The comparison of Ca/P ratio values in the 
nanosuspension containing Graptophyllum pictum (L.) Griff extract and hydroxyapatite 
revealed a value of 1.47, which means 1.67–1.47=0.2 Ca/P was lost or replaced.  Non-
stoichiometric hydroxyapatite may have an imbalance in calcium or phosphorus content. 
Additionally, hydroxyapatite that contains trace elements such as sodium (Na), magnesium 
(Mg), strontium (Sr), iron (Fe), aluminum (Al), and zinc (Zn) typically has a reduced Ca/P 

ratio.32 This is further evidenced by the detection of Na, Cl, and K elements in the EDX results, 
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indicating the presence of impurities. The presence of those element replaces a small portion 
of the Ca element in Ca10(PO4)6(OH)2, causing the Ca/P ratio to be less than 1.67.33  

Based on the FTIR test, the presence of hydroxyl (OH -), carbonate (CO3
2-), phosphate 

(PO4
3-), and water (H2O) functional groups could be identified. The hydroxyl group (OH-) 

comes from the presence of hydrated inorganic compounds. The PO4
3-, OH-, and CO3

2- 
functional groups are the main components in the formation of hydroxyapatite.34 This is 
consistent with the findings of Alves et al35 which demonstrated that commercial 
hydroxyapatite (nanoXIM®HAp.202) exhibited both intramolecular and intermolecular O-H 

stretching vibrations.  

Furthermore, the hydroxyapatite displayed bending and stretching vibrations associated 
with the phosphate group (PO4

3-).35 Water molecules were detected at wave number 2167.30 
cm-1. This is possible because the surface sample absorbs water. The P-OH groups found on 
the surface of hydroxyapatite contribute to the adsorption of various molecules such as 
H2O.36 Meanwhile, the carbonate group detected probably came from CO2 in the air, which 
reacts with calcium to form bonds so that a calcium carbonate phase appears during 

synthesis.37  

Apart from this functional group, another functional group appears, namely the carbonyl 
group (C=O) which was detected at a wave number of 1636.33 cm-1. This functional group 
was detected in the wave number range of 1600–1760 cm-1, indicating the presence of 
aldehyde, ketone and ester compounds originating from the extract.23 The results of this 
research are in line with studies published by Muhaimin et al.,37 which states that the C=O 
group was detected at a wave number of 1639.49 cm-1, which indicates the presence of one 

of the functional groups of the metabolite compounds contained in betel leaves.37 

Graptophyllum pictum extract mainly contains phenols, flavonoid, alkaloids, fatty acids, 
amino acids.15 Several studies have investigated the therapeutic values of Graptophyllum 
pictum leaf, which have been shown to possess in vitro anti-inflammatory and antioxidant.38 
In this study, the chemical constituents of Graptophyllum pictum extract in combination of 
nanosuspension between purple leaf extract and hydroxyapatite were analyzed using LCMS. 
Prediction compounds are thought to be groups of phenols compounds, alkaloids, fatty acids, 

amino acids compounds. This is similar to the phytochemical screening of Graptophyllum 
pictum that contain classes of these compound.15 This indicates that the nanosuspension 
that has been made contains the bioactive compound of purple leaves. 

  

 CONCLUSION 

  

      The nanosuspension formulated with Graptophyllum pictum (L.) Griff extract and 
hydroxyapatite shows promising potential as a novel bone graft material especially for socket 
preservation. The nanosuspension showed round morphology, agglomerated hydroxyapatite, 
a non-stoichiometric Ca/P ratio 1.47 suggest structural compatibility with natural bone. In 

addition, there is potential bonding between components, indicating good material 
integration. Additionally, the presence of bioactive compounds with anti-inflammatory and 
antioxidant properties, likely from the plant extract, may create a favorable environment for 
bone healing. 
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