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ABSTRACT  

Currently, Indonesia is still importing excipients to meet 100% of the pharmaceutical industry's needs, one of 

which is starch or starch which is the main excipient in tablet preparations. On the other hand, Indonesia has the 

potential for tropical starch which can be produced from local rhizome plant species which are the main source 

of starch production. One of the starch components is amylose and amylopectin, which are insoluble in cold 

water but can absorb and diffuse large amounts of water and can be used as disintegrants and tablet binders. The 

purpose of this study is to identify different types of amylum and physical characteristics, especially from the 

rhizomes of turmeric (Curcumadomestica), Temurawak (Curcuma xanthoriza), ginger (Zingiber officinale 

Roscoe) and red ginger (Zingiber officinale var rubrum). was. Black tem (Curcuma aeruginosa Roxb.), White 

tem (Curcuma zedoaria (Berg.) Roscoe), Zingiber littorale Val (Lempuyang Pahit), Zingiber zerumbet 

(Lempuyang Gajah), Zingiber aromaticum Val (Lempuyang Wangi). Using experimental methods, our study 

aimed to identify carbohydrates, starch characteristics, and phytochemical screening. From the studies that have 

been conducted on the rhizome plants, it was found that the starch obtained all met the requirements as an 

excipient for tablet preparations. However, from the flow properties test they did not meet the requirements as 

an excipient for tablets manufactured directly (direct compression) with amylose and amylopectin levels for 

each rhizome being 38.79% : 61.21%, 43.96% : 56.04%, 22.51% : 77.49%, 42.86% : 57.14%, 50.47% : 49.53%, 

62.99% : 37.01%, 51.09% : 48.91%, 55.9% : 44.1%, and 65.09% : 34.81%. Amylum or starch in the 

pharmaceutical field is used as a binder-disintegrant for tablet preparations. 
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INTRODUCTION 

Indonesia is famously known as a country with a tropical climate and rich in diverse 

natural resources, especially plants. Inhabited by all kinds of medicinal plants of various 

species that thrive in the soil. This natural wealth needs to be put to good use by industries 

such as pharmaceuticals, health, beauty etc (Mutaqin et al., 2017). Herbal medicinal plants, 

commonly known as Zingiberaceae or ginger plants, have about 47 genera and 1400 species., 
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spread in the tropics and subtropics and contain chemical compounds such as flavonoids, 

fenols and essential oils (Abdul et al., 2020). The part that is widely used in from this plant 

family is the rhizome because they contain starch and other nutritious and beneficial 

substances (Shaifullah, 2015). However, until now Indonesia is unfortunately still importing 

amylum to meet the needs of the pharmaceutical industry. 

Amylum is the most sought-after excipient in the pharmacy industry due to its binding 

and disintegrant properties. There are 2 kinds of starch polysaccharides, both of which are 

polymers of glucose, namely amylose (straight polymer starch about 20-28%) and 

amylopectin (branched polymeric starch), and most starch is amylopectin. Its inert property 

and mixability with most medicinal ingredients are an advantage of starch as an excipient 

(Rissang et al, 2012).  

Amylum itself has two types of polysaccharides which are polymers of glucose, 

namely amylose (20-28%) and the rest is amylopectin (Shaifullah, 2015). Real starch has 

semi-crystalline properties with varying degrees of crystallization so that it can be used as a 

cosmetic base (Fadilah et al., 2021). Generally, amylose makes up starch by 17-20%, -(1,4)-

Amylopectin is a branched chain composed of Glucose units linked by 1,4 and multiple 1,6 

glycosidic bonds, while it consists of glucose units bound by D-glucose bonds. Is a starch 

component with (Pramesti, 2015). 

According to Gunawan (2004), starch is a product of photosynthesis which is usually 

stored in food storage organs in a plant, such as tubers, stems and seeds. According to 

Hidayat (1995), the shape and size of starch can be used as a taxonomic feature of plants. 

Starch is also identified as a carbohydrate from plants as a result of photosynthesis which is 

stored in certain parts of the plant as food reserves (Soebagio et al, 2009). The formation of 

starch generally goes through the same process repeatedly using glucose from sugar. Starch 

from various plants is commonly used as a pharmaceutical excipient (Priyanta et al, 2012). 

Amylum is an important excipient in the formulation of tablet preparations that acts as a 

filing, binding and disintegrant agent (Swabrick, 2007).   

There have been efforts to develop amylum from raw materials such as local tubers as 

an additive in the formulation of tablet preparations processed from kepok bananas and corn 

(Syukri et al, 2009), cassava (Muliani, 2008), and sweet potatoes (Fittasari, 2008). Starch 

from various sources such as corn and bananas (Olufenke, 2005) and ginger (Ibezim, 2008) 
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have also been evaluated for its usefulness as a binding agent, so further research to examine 

the levels of amylose and amylopectin in the zingiberacea family is needed. 

Amylum also acts as a disintegrant because its granules can expand when in contact 

with water and amylose is a component that has properties as a disintegrant agent because of 

its ability to expand. The second mechanism that proves its action as a starch disintegrant in 

tablets is capillary action which is more dominant than expansion. The third mechanism is 

based on the repulsion between the particles between the tablet constituents when in contact 

with water and the hydrophilic portion of the starch (Swabrick, 2007).  

Based on the above background, we conducted a study on the physical characteristics 

of each starch from the zingiberacea family which functions as a binding and disintegrating 

agent.  

 

METHODS 

The methods used included isolating and characterizing the physicochemical 

properties of starch particularly from the rhizomes of Turmeric (Curcuma domestica), 

Temulawak (Curcuma xanthoriza), Ginger (Zingiber officinale Roscoe), Red Ginger 

(Zingiber officinale var Rubrum), Black Temu (Curcuma aeruginosa Roxb.), White Temu 

(Curcuma zedoaria (Berg.) Roscoe), Zingiber littorale Val (Lempuyang Pahit), Zingiber 

zerumbet (Lempuyang Gajah), and Zingiber aromaticum Val (Lempuyang Wangi). 

 

WORK PROCEDURE 

 Before conducting preliminary analysis of amylose and amylopectin levels, we 

prepared the sample by extracting amylum. The precipitated sample was then dried. The 

extraction results were used to determine the starch/amylopectin content. Determination of 

starch content in the sample was carried out by the acid hydrolysis method the separation 

results were analysed for amylose levels with the spectrophotometry method UV-Vis at a 

wavelength of 625 mm (Nik et al, 2011). 

RESULTS AND DISCUSSION 

Results 

The following are the physicochemical characteristics of several starches originating 

from Karawang, including ginger starch, red ginger starch, turmeric starch, temulawak starch, 

white temu starch, black temu starch, lempuyang wangi starch, lempuyang pahit starch, and 

lempuyang gajah starch powder. 
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Table 1. Physicochemical Characteristics of Amylum from the Zingiberacea 

Family 

No Simple Name Organoleptic Yield 

(%) 

Mosistu

re 

Level 

(%) 

Compress

ibility 

(%) 

Flow 

Proper

ty 

(g/dtk) 

Amylose 

Level (%) 

Amylopect

in Level 

(%) 

1 Curcuma domestica 

(Turmeric) 

Orange powder, 

slightly spicy 

and sweet taste, 

aromatic smell 

10 9 30 0.0579 38.79 61.21 

2 Curcuma xanthoriza 

(Temulawak) 

Yellow powder, 

slightly spicy 

and sweet taste, 

aromatic smell 

10 12 31 0.0574 43.96 56.04 

3 Zingiber officinale 

Roscoe (Ginger) 

Aromatic smell, 

slightly spicy 

taste, fine 

powder, white 

coloring 

2.91 5.01 21.63 1.01 22.51 77.49 

4 Zingiber officinale 

var rubrum (Red 

Ginger) 

, white coloring, 

slightly dull, 

slightly spicy 

taste, aromatic 

smell, fine 

powder 

5.48 
 

6.02 27.28 1.02 42.86 57.14 

5 Curcuma aeruginosa 

Roxb. (Black Temu) 

Pale white 

coloring, 

aromatic smell, 

very bitter and 

spicy taste 

6.5 5.33 23.08 4.99 50.47 49.53 

6 Curcuma zedoaria 

(Berg.) Roscoe 

(White Temu) 

Yellowish white 

coloring, 

aromatic smell 

and very bitter 

taste 

4.3 4.33 24.07 6.27 62.99 37.01 

7 Zingiber littorale Val 

(Lempuyang Pahit) 

Brown yellow 

coloring, 

aromatic smell 

and bitter taste  

4.21 4.67 27.61 1.28 51.09 48.91 

8 Zingiber zerumbet 

(Lempuyang Gajah) 

Pale yellow 

coloring, 

aromatic smell 

and bitter and 

menthol taste 

4.08 3.33 27.43 1.56 55.9 44.1 

9 Zingiber aromaticum 

Val. (Lempuyang 

Wangi) 

Fresh yellow 

coloring, distinct 

smell and bitter 

taste 

6 2.3 23.79 1.65 65.09 34.81 

 

Discussion 

Amylose consisted of 250-300 units of D-glucose linked by 1,4 glycosidic bonds. So, 

the molecule resembles an open chain (Shaifullah, 2015). Amylose is a starch component that 
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has straight chain and is water soluble. It can also be compressed, making it suitable for direct 

compression in tablet manufacturing (Somantri, 2021).  

D-glucose molecules having primarily 1,4- and a few 1,6-glycosidic linkages made up 

amylopecting. 1,6-glycosidic bonds cause branches to form, thus, amylopectin molecule is 

open and branched chains. Amylopectin molecule is bigger than amylose molecule because it 

consists of more than 1000 units of glucose (Shaifullah, 2015).  

The characteristics of starch are significantly influenced by the amylose level of the 

substance, because amylose has hardening qualities, the starch texture produced increases 

with amylose content. Amylopectin in rhizome starch greatly affects its texture. The higher 

the amylopectin content contained in the rhizome, the thicker the starch texture. In our 

analysis results, Curcuma domestica (turmeric), Curcuma xanthoriza (temulawak), Zingiber 

officinale Roscoe (ginger), and Zingiber officinale Var Rubrum (red gigner), they had high 

amylopectin levels and can be used as a binder for solid preparation by granulation, while 

Curcuma aeruginosa Roxb. (Black Temu), Curcuma zedoaria (Berg.) Roscoe (White Temu), 

Zingiber littorale Val (Lempuyang Pahit), Zingiber zerumbet (Lempuyang Gajah), and 

Zingiber aromaticum Val. (Lempuyang Wangi) had high amylose levels and can be used as a 

disintegrant of solid preparations. Amylum can be used as a disintegrant in solid preparations, 

one of which is tablets, with a 3 to 15% weight-to-weight concentration. For tablet 

granulation, starch can be employed as a binder at a concentration of 5% to 25% w/w. 

The flow properties of Curcuma domestica (turmeric) and Curcuma xanthoriza 

(temulawak) still met the test requirements, namely 10 grams with a flow time of 1 second 

(Kemenkes, 2020), while other rhizomes showed poor flow properties. This is due to they are 

more cohesive and tends not to roll down with its gravity. It is also affected by the adhesive 

strength between the powder and the hopper. The finer the texture of the particles, the 

smaller the friction between the particles, making them flow more easily. 

The compressibility index is a parameter of the powder's ability to be compressed. 

The index results showed that the starch powder from the Zingiberacea family did not flow 

easily, with an index value of >20 (Kemenkes, 2020), making it unsuitable to be used for the 

production of solid preparations by direct compression.  

Therefore, the levels of amylose and amylopectin in this study are very potential as 

additives in solid preparations. The physical quality of the solid product is affected by the 
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levels of amylose and amylopectin. Amylose can stimulate osmotic pressure that supports the 

capillary system against fluid absorption, while amylopectin possesses adhesive power so that 

it can function as a binding agent, where the higher the amylopectin content, the more 

adhesive it is. 

CONCLUSIONS  

The nine amylum samples in this study have the potential to be a binding and 

disintegrant agent for solid preparations. A high amylopectin content is suitable as a binding 

agent and a high amylose content is suitable as a disintegrating agent. 

 

REFERENCES 

Abdul, J.A., Posangi, J., Wowor, P.M., Bara, R.A., (2020) .Uji Efek Daya Hambat Jamur 

Endofit Rimpang Jahe ( Zingiber officinale Rosc ) terhadap Bakteri Staphylococcus 

aureus dan Escherichia coli. J. Biomedik12,88–93. 

https://doi.org/https://doi.org/10.35790/jbm.12.2.2020.29163.  

Abdul Rahim. (2020), The Combination Of Green Beans And Corn Amylum As A Tablet 

Destroying Mterial, The 2nd Alauddin Pharmaceutical Conference and Expo 

(ALPHA-C) 

Afifah, S.N.,(2021). Formulasi dan Uji Stabilitas Sediaan Masker Serbuk dari Amilum Temu 

Hitam (Curcuma aeruginosa Roxb.). Skripsi. Universitas Buana Perjuangan 

Karawang. 

Anniesah Rahayu Sakinah; Insan Sunan Kurniawansyah. (2018). Isolasi, Karakaterisasi 

Sifat Fisikokimia, Dan Aplikasi Pati Jagung Dalam Bidang Farmasetik, Farmaka 

Suplemen Volume 16 Nomor 2 

Ardiansyah., Nulansi., Musta, R. (2018). Waktu Optimum Hidrolisis Pati Limbah Hasil 

Olahan Ubi Kayu (Manihot esculenta Crantz var. Lahumbu) Menjadi Gula Cair 

Menggunakan Enzim α-Amilase Dan Glukoamilase. Jurnal. Indo J Chem. Res., 5(2), 

86-95.  

Avif, B.A. (2019). Klasifikasi Tanaman Herbal Zingiber Berdasarkan Citra Mikroskopis 

Stomata Menggunakan Algoritma Probabilistic Neural Network (PNN). Skripsi. 

Universitas Sumatera Utara. Medan.  

Azkiya, Z., Ariyani, H., Nugraha, T.S. (2017). Evaluasi Sifat Fisik Krim Ekstrak Jahe Merah 

(Zingiber officinale Rosc. Var. Rubrum) Sebagai Anti Nyeri. 

journal.umbjm.ac.id/index.php/jcps. Vol. 1 No. 1.  

Engelen, A. (2018). Analisis Kekerasan, Kadar Air, Warna dan Sifat Sensori pada Pembuatan 

Keripik Daun Kelor. Journal of Agritech Science, Vol 2 No 1. 

Handharyani, E., Andriani., Poeloengan, M., Mustika A.A., Suryowati, T. (2015). 

Pengembangan Produk Herbal Terstandar Kunyit, Temu Putih, dan Bawang Putih 

untuk Pengendalian Chronic Respiratory Disease Pada Ayam. Jurnal. Vol. I : 26–36 

https://doi.org/https:/doi.org/10.35790/jbm.12.2.2020.29163


ISOLATION, PHYSICOCHEMICAL CHARACTERIZATION,  

AND POTENTIAL OF AMYLUM RHIZOMES AS EXCIPIENTS IN THE PHARMACEUTICAL FIELD Section A-Research paper 

 
 

Eur. Chem. Bull. 2023,12(3), 186-192 
192 

 

Kemenkes Republik Indonesia (2020), Farmakope Indonesia Edisi VI, Jakarta 

Mega Octavia , Yandi Syukri , Feris Firdaus. (2019), Pengembangan Eksipien Sediaan Tablet 

Dari Pati Singkong Termodifikasi Secara Fisikokimia Untuk Peningkatan Sifat 

Farmasetikanya. Medical Sains Vol. 3 No.2 

Niken, A.H., dan Adepristian, D.Y., (2013) Isolasi Amilosa dan Amilopektin dari Pati 

Kentang, Jurnal Teknologi Kimia dan Industri, 2 (3) 57-62 

Pramesti, H.A., Siadi, K., Cahyono, E. (2015). Analisis Rasio Kadar Amilosa /Amilopektin 

Dalam Amilum Dari Beberapa Jenis Umbi. Indonesian Journal of Chemical Science 4 

(1). 

Rissang B.S.P., Sri A., Jemmy A.P. (2012). Sifat Fisik Granul Amilum Jagung Yang 

Dimodifikasi Secara Enzimatis Dengan Lactobacilus Acidoph Ilus Pada Berbagai 

Waktu Fermenta Si. Jurnal Farmasi Udayana. Volume 1. No. 1. 

Shaifullah, A. (2015). Identifikasi Bentuk Dan Ukuran Amilum Pada Famili Zingiberaceae 

Di Kota Kediri. Skripsi. Universitas Nusantara Pgrikediri. Kediri.  

Shan, C.Y, dan Iskandar, Y. (2018). Studi Kandungan Kimia Dan Aktivitas Farmakologi 

Tanaman Kunyit (Curcuma Longa L.). Suplemen Volume 16 Nomor 2. 

Swabrick, J (ed), 2007, Encyclopedia of Pharmaceutical Technology, third edition, Informa 

Healthcare, USA, Inc 

Yandi Syukri,(2015), Potensi  Amilum Lokal Sebagai Eksipien Dalam Formulasi Sediaan 

Tablet, Universitas Islam Indonesia, Yogyakarta. 
 


