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Review: Quality Control Study of Crude Drug of Justicia gendarussa Burm. f. 
Leaves as Male Contraceptive 

 
 
 
 
 

Abstract 
 

Justicia gendarussa Burm. f. (Gendarussa) leaves contain gendarusin A, 

which is a potential anti-fertility agent. Preclinical researches (in vitro, in vivo, & 

toxicity) and clinical trials have been carried out proving that Gendarussa leaves 

are safe to be used as a male contraceptive. Quality control of medicine must 

be carried out from the beginning when selecting crude drugs until the 

production process. Quality control of the crude drug is needed to maintain the 

quality, safety, and efficacy of their crude drug. That standardization has been 

done in Kediri, Mojokerto, and Ponorogo. The research output data used were 

specific and non-specific parameters (macroscopic and microscopic assay, 

determination of ash content, compound levels, etc.). The quality of crude drugs 

is different in each region. Crude drug from Mojokerto is better than crude drug 

from Kediri and Ponorogo. This is influenced by environmental difference 

factors in how plants grow. This review describes the differences in the quality 

control results of crude drug of Gendarussa from several areas. So in the future, 

the quality of this plant can be guaranteed quality to be used as a contraceptive 

drug. 

 
 

Key Words: Justicia gendarussa Burm. f.; quality control; crude drug 
 
 
 

1. Introduction 
 

ASUS� 13/2/22 17.49
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Justicia gendarussa Burm. f. (Gendarussa) is a plant from the 

Acanthaceae family spread in Indonesia and several Asian countries such as 

Sri Lanka, India, and Malaysia [1]. This plant is often used as a folk remedy to 

cure rheumatic, bronchitis, eczema, fever, etc. [2]. Apigenin and vitexin 

glycosides in Gendarussa can be used as anti-inflammatory and anti-tumor [3]. 

However, in vitro and in vivo anti-fertility tests of these leaves show competitive 

and reversible inhibition of the hyaluronidase enzyme in spermatozoa [4]. 

Therefore, this plant has the potential to be developed into a non-hormonal 

male contraceptive drug [5,6]. Capsule extracts from the Gendarussa as an 

anti-fertility have been tested in phase III clinical trials [7]. 

Gendarussa leaves contain potassium, flavonoids, justicin, steroids and 

alkaloids [4]. In addition, these leaves also contain gendarusin A (6,8-di-C-α-L-

arabinopyranosyl-4',5,7-trihydroxyflavone) as a major component, gendarusin B 

(6-C-α-L-arabinopyranosyl-4',5,7-trihydroxy-8-C-β-D-cylopyranosyl-flavone), 

gendarusin C, gendarusin D, and gendarusin E as minor components [8]. 

Gendarusin is a compound of the more acid-resistant C-glycosides flavonoid 

group [9]. Analysis to determine the compounds contained in the plant is 

necessary to help identify the side effects of these active compounds so as to 

improve the quality of the drug [10,11]. 

Quality control is a process involved in maintaining the quality and 

validity of the resulting products [12]. This process needs to be done in a 

production activity to produce phytopharmaceutical with better quality [13]. 

Efforts to ensure the quality and safety of the drug must be carried out from the 

beginning of the production process when the selection of crude drug until the 
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end of production and then the product is circulated in the community [14]. The 

economic value added in a crude drug that meets the standard is much greater 

than the unstandardized crude drug [15]. Standardization of crude drugs is 

carried out to determine the quality, safety, and efficacy requirements of the 

Gendarussa crude drug leaves. Standardization parameters consist of specific 

and non-specific parameters. 

Research on the quality control test of Gendarussa crude drug has been 

conducted in several areas, for example, Kediri, Mojokerto, and Ponorogo 

[16,17]. The quality of some of these crude drugs varies. This is because drugs 

produced from natural materials have varying compound content. These 

variations occur due to several factors, such as genetic, environmental, 

agronomy engineering, and harvest [18]. Therefore, it is necessary to 

standardize in order to obtain crude drugs with good quality as a first step in the 

process of developing drugs from natural materials. 
ASUS� 28/1/22 11.40

Comment [2]: -Tujuan penelitian 
review ini apa?  
-Kalimat terakhir ini menyatakan 
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2. Methods 
 

1.1. Article Selection Criteria and Sources 
 

Article searches were conducted on electronic databases namely PubMed, 

SCOPUS, ScienceDirect, Google Scholar, and Universitas Airlangga 

Repository. The searches were limited until September 2020. The keywords 

used in the search were Gendarussa (Justicia gendarussa Burm. f.), quality 

control, and crude drug in research articles/dissertation/thesis. From the 

searching results, the topic that focused on the research on quality control of 

Gendarussa crude drug was selected in this review. Gendarussa plant review 

articles, Gendarussa plant research articles that did not contain crude drug 

quality control, and crude drug quality control articles without the use of 

Gendarussa plants were further excluded. 

 
 

1.2. Output Research & Data Extraction 
 

The research output data used were specific and non-specific parameters 

that included macroscopic and microscopic tests, total ash content, extract 

content, water content, and compound levels. The data of subsequent research 

articles extracted in this case included the author, year of publication, research 

location, research design, and research results. 

 
 

3. Results and discussion 
 

Crude drug quality control is done by analyzing several specific and non-

specific parameters. The specific parameters include macroscopic, microscopic, 

powder identification, water-soluble content, ethanol-soluble content, essential oil 

ASUS� 28/1/22 11.46
Comment [3]: Kriteria inklusi dan 
eksklusi tolong di state lebih jelas dan rinci 

ASUS� 28/1/22 13.22
Comment [4]: Penyampaian hasi dan 
pembahasan kurang sistematis. 
Sebaiknya dikelompokkan ke dalam 
parameter spesifik dan non 
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content, and gendarusin A levels. Gendarussa leaves harvested on average 9 

months old will obtain high gendarusin A levels [19]. 

Macroscopic tests are conducted by observing the morphology of the leaves 

covering the shape, colour, and smell of the crude drug. They were single leaves 

with stalks of about 0.5-2 cm in size, long lancet-shaped, smooth hairless 

surface, and the edges of the leaves slightly edged. Then the ends of the leaves 

and the base of the leaves were spiky and dark green. The length of the leaves 

was about 5-20 cm, the width of the leaves was about 1-3.5 cm, and the leaves’ 

bone was squinting and purple [20]. The morphology of Gendarussa plant is 

shown in Figure 1. 

 

 

 

 

 

 

Figure 1. J. gendarussa Burm. f. Plants [17] 
 

Microscopic tests are carried out using a microscope to determine the 

anatomical structure of the leaves. Gendarussa leaves are sorted to separate the 

leaves from other unwanted parts of the plant. After that, the leaves are washed 

to remove dust and dried at room temperature and it is called a crude drug. This 

is done to avoid crude drug damage due to enzymatic reactions and microbial 

growth [21]. Microscopic tests were conducted by anatomically observing the 

cross-section of the Gendarussa leaves (Figure 2). 

ASUS� 28/1/22 13.15
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Figure 2. Transverse slices of Gendarussa leaf [17] with ea = upper epidermis,          
xi = xylem, fl = phloem, kl = kolenkim, k = cuticle, pl = palisade,                     
rk = glandular hair, bk = coral flower, eb = lower epidermis [21] 

 

The crude drug is smoothed until it becomes powder. Microscopic 

identification of powder is carried out to determine the tissues characteristics of 

the crude drugs. Crude drug powder was yellowish-green, had characteristic 

aromatic smells, and tasted bitter [21]. The identification of Gendarussa powder 

showed the absence of stomata, stair thickening xylem, sponge tissue, systolic, 

and glandular hair (Figure 3). 

Crude drug powder is soaked by citric acid at pH 3. This acidification aims 

to eliminate alkaloids inside the crude drug because it causes toxic effects [4]. 

After that, the crude drug is washed with running water to remove the remaining 

acid. The crude drug that does not contain alkaloids is referred to as an alkaloid-

free crude drug. The content of metabolites in the crude drugs before and after 

acidification is different. Crude drug before acidification contains amino benzyl 

alkaloid derivatives that are not detected in alkaloid-free samples [22-26]. 
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Figure 3. Gendarussa leaf powder fragments [21] with se = epidermis cells,                

rk = glandular hair, st = stomata, sis = systolic, xy = xylem,                         
c.o = calcium oxalate Crystals, tr = trachea, js = sponge tissue [21] 

 

Gendarussa contains several other compounds such as essential oils, 

aromatic amines, stigmasterol, tannins, saponins, amino acids, lupeol, and 

flavonoids [27-31]. The flavonoid compound used as a marker in this plant is 

gendarusin A (6,8-di-C-α-L-arabinopyranosyl-4',5,7-trihydroxyflavone, or 6,8-di-

C-α-L-arabinocylapigenin). Therefore, gendarusin A levels (as a major 

compound) in crude drugs need to be measured in quality control tests. There 

are other compounds such as 6-C-α-L-arabinopyranosyl-4',5,7-trihydroxy-8-C-β-

st 
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D-cylopyranosyl-flavone or 6-C-α-L-arabinocyl-8-C-β-D-cylocilapigenin 

(gendarusin B), gendarusin C, gendarusin D, and gendarusin E (Figure 4) [8]. 

But, That compounds are minor compounds in Gendarussa leaves. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. The structure of gendarusin compounds in Justicia gendarussa Burm. f. 
 

There is another compound in Gendarussa, which is an alkaloid. There are 

several alkaloid compounds that have been isolated from the Gendarussa 

leaves, namely Justidrusamida A, Justidrusamida B, Justidrusamida C, and 

Justidrusamida D (Figure 5) [22]. 

ASUS� 28/1/22 13.28
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Figure 5. Alkaloid structure of Justicia gendarussa Burm. f. 
 

Each plant has a variety of ingredients that have different efficacy and 

safety [32]. The variability of chemical content in herbal medicine is influenced by 

various factors, such as genetic (internal) and environmental (external) that 

cause differences in the chemical compositions of plants, both qualitatively and 

quantitatively, causing differences in activities. Several studies have shown that 

this plant has antibacterial, antifungal, anti-HIV, anticancer, antioxidant, 

hepatoprotective, antiangiogenic, and anthelmintic activities [33-44] that are 

related to gendarusin A. 

Analysis of chemical content in gendarussa leaves from several different 

places (Purwodadi, Pacet, and Makassar) using LC-MS instruments results, in 

different chemical content and different metabolite profiles [24]. In addition, there 

are differences in metabolites concentrations of Justridusamid A, Justridusamid 

B, and Gendarusin A from various regions in Indonesia [26]. Thirty-six metabolite 

profiles have been found on Gendarussa leaves using LC-HR-MS/MS [45]. 

Therefore, it is important to determine and know the phytochemical content 

contained in herbal medicine to ensure reliability, repeatability in clinical and 

pharmacological studies, as well as to know the bioactivity and side effects that 

ASUS� 28/1/22 13.29
Comment [10]: Idem komentar gambar 
sebelumnya 
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may occur. The appropriate methods for quality control of herbal products 

namely by metabolite profiling [46]. It can be applied as a quality control tool for 

phytopharmaceutical, especially if the specifications of marker compounds have 

not been determined [47]. Chromatography and spectroscopy techniques can be 

used for the complete analysis of phytopharmaceutical products by producing 

metabolic fingerprinting that contributes to the determination of equations and 

differences of various samples [48]. 

There were several other parameters measured in quality control, in 

addition to macroscopic, microscopic, and levels of major compounds in crude 

drugs which will be used as phytopharmaceutical drugs. That drugs must be 

manufactured according to the standards required to produce good quality 

products. The production process must comply with GMP standards. One of the 

most important GMP requirements is raw material [49]. 

Table 1 showed the quality of the Gendarussa crude drug varied by region. 

Based on the results of quality control from five locations (Kediri, Mojokerto-1, 

Mojokerto-2, Mojokerto-3, and Ponorogo), the best crude drug according to the 

standard test requirements was a crude drug derived from Mojokerto-3. The 

value of water-soluble extract of Gendarussa crude drug in Kediri and Mojokerto-

1 and the value of acid-insoluble ash of Gendarussa crude drug in Mojokerto-2, 

Mojokerto-3, and Ponorogo have not met the requirements of Materia Medika 

Indonesia. Then, the values of ash content and water content in all five locations 

do not match the standards. Ash content does not meet the standard because 

the manufacturing process of crude drugs, especially washing, is less than 

perfect where there is still a lot of dirt sticking to the leaves. The high water 

content is caused by incomplete drying of the crude drug and the humidity level 
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of the environment during storage. Drying time is also influenced by the method 

of drying. Sequentially, the effective methods which are used are oven, sun & 

blower, blower, sun and win. But Leaf drying as a crude drug should not be 

directly exposed to sunlight because it will change chlorophyll compounds in the 

leaf [50]. In addition, the length of storage before inspection can also affect the 

water content [17]. The temperature in Kediri is 27.2 oC, Mojokerto is 24.8 oC, 

and Ponorogo is 27.8 oC. In addition, the average humidity at all locations is 

between 70-85%. 

Contamination contained in crude drugs such as heavy metal 

contamination, microbes, and pesticide residues can also be measured to 

determine the quality of a crude drug (Table 2). The rate of contamination should 

not exceed the standards set by the WHO. Based on research results, microbial 

contamination parameters and pesticide residues at all locations are suitable with 

WHO requirements. The total plate count of the molds and yeast is no more than 

103 colonies/mL. The examination results of several bacteria such as Salmonella 

sp., E. coli, P. aeruginosa, and S. aureus and pesticide residues against the 

carbamate, organophosphate, and organochlorine groups showed negative 

results. However, heavy metal contamination (Hg and Cd) in Ponorogo does not 

meet the standards. The maximum heavy metal content for lead is 10 ppm, 

mercury is 1 ppm, cadmium is 0.02 ppm and arsenic is 10 ppm [51]. These 

nonspecific parameters can be applied to simple standardization of herbal 

medicines as QA markers if their chemical profile has not been determined [52]. 

 
 

4. Conclusions 
 

The quality of Justicia gendarussa Burm. f. leaves crude drug is different in 

ASUS� 28/1/22 13.34
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each location. This is due to differences in environmental conditions in which 

plants grow. Mojokerto-3 has better crude drug quality than other locations, 

based on physical parameters and contamination. 

Keterbatasan penelitian ini apa? 
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Table 1. Quality control results of crude drug of Gendarussa leaves 
Author, year Research design Research results Location 

Kurniasari, 2001 

Leaves were cleaned 
from impurities, dried 
by the wind, and made 
into powder 

- Ash content 12.27±0.02% 
- Acid-insoluble ash 1.79±0.02% 
- Water-soluble extract 

23.29±0.17% 
- Ethanol soluble extract 

7.15±0.08% 
- Water content 11.00% 
- Essential oil content 0.06% 
- Tannin levels 1.55±0.06% 
- Flavonoid levels 0.16±5.77x10-3% 
- Gendarusin A levels (not 

measured) 

Kediri 

- Ash content 12.65±0.05% 
- Acid-insoluble ash 1.93±0.07% 
- Water-soluble extract 

18.30±0.13% 
- Ethanol soluble extract 

6.90±0.07% 
- Water content 12.00% 
- Essential oil content 0.06% 
- Tannin levels 1.30% 
- Flavonoid levels 0.15±5.77x10-3% 
- Gendarusin A levels (not 

Mojokerto-1 

ASUS� 28/1/22 13.36
Comment [14]: Persyaratan dari 
standard (FHI misalnya) mana? 
ASUS� 28/1/22 13.35

Comment [15]: -Lokasi yang 
dimaksud lokasi penelitian atau lokasi 
tanaman? 
-Waktu pengambilan tanaman 
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measured) 

Rizqa, 2010 

Leaves were cleaned 
from impurities, dried 
by wind and made into 
powder 

- Ash content 12.02±0.10% 
- Acid-insoluble ash 0.91±0.05% 
- Water-soluble extract 

40.92±0.17% 
- Ethanol soluble extract 

4.92±0.07% 
- Water content 10.22±0.39% 
- Essential oil content 0.04% 
- Tannin levels (not measured) 
- Flavonoid levels (not measured) 
- Gendarusin A levels 0.15±0.01% 

Mojokerto-2 

- Ash content 13.99±0.86% 
- Acid-insoluble ash 0.67±0.06% 
- Water-soluble extract 

48.28±0.26% 
- Ethanol soluble extract 

7.40±0.45% 
- Water content 12.89±0.20% 
- Essential oil content 0.04% 
- Tannin levels (not measured) 
- Flavonoid levels (not measured) 
- Gendarusin A levels 0.21% 

Mojokerto-3 

- Ash content 13.53±1.08% 
- Acid-insoluble ash 0.71±0.04% 
- Water-soluble extract 

42.76±1.29% 
- Ethanol soluble extract 

5.61±0.39% 
- Water content 10.11±0.19% 
- Essential oil content 0.04% 
- Tannin levels (not measured) 
- Flavonoid levels (not measured) 
- Gendarusin A levels 0.27±0.01% 

Ponorogo 

 
 

Table 2. Contamination of heavy metal, microbes, and pesticides contained in crude drug of 
Justicia gendarussa Burm.f. 

Author, 
year 

Research results Location 
Contamination of 

heavy metal 
Contamination of 

microbes Contamination of pesticides  

Rizqa, 
2010 

- Lead (Pb) 
0.382 ppm 

- Mercury (Hg) 
0.000 ppm 

- Cadmium 
(Cd) 0.107 
ppm 

- Arsenic (As) 
0.000 ppm 

- Total Plate Count 
(TPC) 36700 
col/ml 

- TPC of molds 700 
col/ml 

- TPC of yeast 0 
col/ml 

- Salmonella sp. 
(negative) 

- E. coli (negative) 
- P. aeruginosa 

(negative) 
- S. aureus 

(negative) 

- Carbamate (negative) 
- Organophosphate 

(negative) 
- Organochlorine 

(negative) 

Mojokerto-2 

- Lead (Pb) 
0.427 ppm 

- Total Plate Count 
(TPC) 26700 

- Carbamate (negative) 
- Organophosphate Mojokerto-3 

ASUS� 28/1/22 13.37
Comment [16]: Persyaratan? 
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- Mercury (Hg) 
0.000 ppm 

- Cadmium 
(Cd) 0.098 
ppm 

- Arsenic (As) 
0.000 ppm 

col/ml 
- TPC of molds 780 

col/ml 
- TPC of yeast 0 

col/ml 
- Salmonella sp. 

(negative) 
- E. coli (negative) 
- P. aeruginosa 

(negative) 
- S. aureus 

(negative) 

(negative) 
- Organochlorine 

(negative) 

- Lead (Pb) 
0.000 ppm 

- Mercury (Hg) 
1.829 ppm 

- Cadmium 
(Cd) 0.438 
ppm 

- Arsenic (As) 
0.000 ppm 

- Total Plate Count 
(TPC) 27700 
col/ml 

- TPC of molds 800 
col/ml 

- TPC of yeast 0 
col/ml 

- Salmonella sp. 
(negative) 

- E. coli (negative) 
- P. aeruginosa 

(negative) 
- S. aureus 

(negative) 

- Carbamate (negative) 
- Organophosphate 

(negative) 
- Organochlorine 

(negative) 

Ponorogo 

Riwanti, 
2016 

- Lead (Pb) 
0.097 ppm 

- Mercury (Hg) 
0.000 ppm 

- Cadmium 
(Cd) 0.012 
ppm 

- Arsenic (As) 
<0.001 ppm 

- Total Plate Count 
(TPC) 7200 col/ml 

- TPC of molds 30 
col/ml 

- TPC of yeast 
4,200 col/ml 

- Salmonella sp. 
(negative) 

- E. coli (negative) 
- P. aeruginosa 

(negative) 
- S. aureus 

(negative) 

- Carbamate (negative) 
- Organophosphate 

(negative) 
- Organochlorine 

(negative) 

Mojokerto-4 

 
 
 

Figure captions 
 

Fig. 1. J. gendarussa Burm. f. Plants. 
 
Fig. 2. Transverse slices of Gendarussa leaf. 
 
Fig. 3. Gendarussa leaf powder fragments. 
 
Fig. 4. The structure of gendarusin compounds in Justicia gendarussa Burm. f. 
 
Fig. 5. Alkaloid structure of Justicia gendarussa Burm. f. 
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Abstract 
 

Justicia gendarussa Burm. f. (Gendarussa) leaves contain gendarusin A, 

which is a potential anti-fertility agent. Preclinical researches (in vitro, in vivo, & 

toxicity) and clinical trials have been carried out proving that Gendarussa leaves 

are safe to be used as a male contraceptive. Quality control of medicine must 

be carried out from the beginning when selecting crude drugs until the 

production process. Quality control of the crude drug is needed to maintain the 

quality, safety, and efficacy of its crude drug. That standardization has been 

done in Kediri, Mojokerto, and Ponorogo. The research output data used were 

specific and non-specific parameters (macroscopic and microscopic assay, 

determination of ash content, compound levels, etc.). The quality of crude drugs 

is different in each region. Crude drug from Mojokerto is better than crude drug 

from Kediri and Ponorogo. This is influenced by environmental difference 

factors on how plants grow. This review describes the differences in the quality 

control results of crude drug of Gendarussa from several areas. Hence, in the 
dapodik� 19/3/22 09.13
Deleted: Therefore 



1*Corresponding author at e-mail address: rr-retno-w@ff.unair.ac.id 2 
 

future, the quality of this plant can be guaranteed to be used as a contraceptive 

drug. 

 
 

Key Words: Justicia gendarussa Burm. f.; quality control; crude drug 
 
 
 

1. Introduction 
 

Justicia gendarussa Burm. f. (Gendarussa) is a plant from the 

Acanthaceae family spread in Indonesia and several Asian countries such as 

Sri Lanka, India, and Malaysia [1]. This plant is often used as a folk remedy to 

cure rheumatic, bronchitis, eczema, fever, etc. [2]. Apigenin and vitexin 

glycosides in Gendarussa can be used as anti-inflammatory and anti-tumor [3]. 

However, in vitro and in vivo anti-fertility tests of these leaves show competitive 

and reversible inhibition of the hyaluronidase enzyme in spermatozoa [4]. 

Therefore, this plant has the potential to be developed into a non-hormonal 

male contraceptive drug [5,6]. Capsule extracts from the Gendarussa as an 

anti-fertility have been tested in phase III clinical trials [7]. 

Gendarussa leaves contain potassium, flavonoids, justicin, steroids and 

alkaloids [4]. In addition, these leaves also contain gendarusin A (6,8-di-C-α-L-

arabinopyranosyl-4',5,7-trihydroxyflavone) as a major component, gendarusin B 

(6-C-α-L-arabinopyranosyl-4',5,7-trihydroxy-8-C-β-D-cylopyranosyl-flavone), 

gendarusin C, gendarusin D, and gendarusin E as minor components [8]. 

Gendarusin is a compound of the more acid-resistant C-glycosides flavonoid 

group [9]. Analysis to determine the compounds contained in the plant is 

necessary to help identify the side effects of these active compounds so as to 
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improve the quality of the drug [10,11]. 

Quality control is a process involved in maintaining the quality and 

validity of the resulting products [12]. This process needs to be done in a 

production activity to produce phytopharmaceutical with better quality [13]. 

Efforts to ensure the quality and safety of the drug must be carried out from the 

beginning of the production process from the selection of crude drug until the 

end of production so that the product is then ready to be distributed in the 

community [14]. The economic value added in a crude drug that meets the 

standard is much greater than the unstandardized crude drug [15]. 

Standardization of crude drugs is carried out to determine the quality, safety, 

and efficacy requirements of the Gendarussa leaves crude drug. 

Standardization parameters consist of specific and non-specific parameters. 

Research on the quality control test of Gendarussa crude drug has been 

conducted in several areas, for example, Kediri, Mojokerto, and Ponorogo 

[16,17]. The quality of some of these crude drugs varies. This is because drugs 

produced from natural materials have varying compound content. These 

variations occur due to several factors, such as genetic, environmental, 

agronomy engineering, and harvest [18]. Therefore, this review will discuss the 

information related to the quality control of Gendarussa crude drugs as a 

reference in the process of developing drugs from natural materials.
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2. Method 
 

1.1. Article Selection Criteria and Sources 
 

The search of scientific articles were conducted on electronic databases 

namely PubMed, SCOPUS, ScienceDirect, Google Scholar, and Universitas 

Airlangga Repository. The search was limited until September 2020. The 

keywords used in the search were Gendarussa (Justicia gendarussa Burm. f.), 

quality control, and crude drug which were included in research 

articles/dissertation/thesis. From the searching results, the topic that focused on 

the research on quality control of Gendarussa crude drug was selected and 

used in this review. The inclusion criteria used as a reference in this review are 

scientific articles on quality control of Gendarussa with the research year no 

less than 2001. The exclusion criteria in this study were articles describing the 

quality control of Gendarussa extracts or granules. 

 
 

1.2. Output Research & Data Extraction 
 

The research output data used were specific and non-specific parameters 

that included macroscopic and microscopic tests, total ash content, extract 

content, water content, and compound levels. The data of subsequent research 

articles extracted in this case included the author, year of publication, research 

location, research design, and research results. 

 
 

3. Results and discussion 
 

Crude drug quality control is done by analyzing several specific and non-

specific parameters. The specific parameters include macroscopic, microscopic, 
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powder identification, water-soluble content, ethanol-soluble content, essential oil 

content, and gendarusin A levels. Gendarussa leaves harvested on average 9 

months old will obtain high gendarusin A levels [19]. 

 
Specific Parameters of Quality Control 

Macroscopic tests are conducted by observing the morphology of the leaves 

covering the shape, color, and smell of the crude drug. They were single leaves 

with stalks of about 0.5-2 cm in size, long lancet-shaped, smooth hairless 

surface, and the edges of the leaves slightly edged. Then the ends of the leaves 

and the base of the leaves were spiky and dark green. The length of the leaves 

was about 5-20 cm, the width of the leaves was about 1-3.5 cm, and the leaves’ 

bone was squinting and purple [20]. The morphology of Gendarussa plant is 

shown in Figure 1. 

 

 

 

 

 

 
Figure 1. J. gendarussa Burm. f. plants [17] 

 

Microscopic tests are carried out using a microscope to determine the 

anatomical structure of the leaves. Gendarussa leaves are sorted to separate the 

leaves from other unwanted parts of the plant. After that, the leaves are washed 

to remove dust and dried at room temperature which then is called a crude drug 

(Figure 2). This is done to avoid crude drug damage due to enzymatic reactions 

dapodik� 19/3/22 09.53
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and microbial growth [21]. Microscopic tests were conducted by anatomically 

observing the cross-section of the Gendarussa leaves (Figure 3). 

 

 

 

 

 

 
Figure 2. Crude drugs (left) and leaf powder (right) of J. gendarussa Burm. f. [21] 

 
 

 

 

 

 

 

 
Figure 3. Transverse slices of Gendarussa leaf [17] with ue = upper epidermis,    

xy = xylem, ph = phloem, k = kolenkim, c = cuticle, pl = palisade,            
gh = glandular hair, cf = coral flower, le = lower epidermis [21] 

 

The crude drug is mashed until it becomes powder. Microscopic 

identification of powder is carried out to determine the tissues characteristics of 

the crude drugs. Crude drug powder was yellowish-green, had typical aromatic 

smells, and tasted bitter [21]. The identification of Gendarussa powder showed 

the presence of stomata fragments, stair thickening xylem, sponge tissue, 

systolic, and glandular hair (Figure 4). 
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Crude drug powder is soaked by citric acid at pH 3. This acidification aims 

to eliminate alkaloids inside the crude drug because it causes toxic effects [4]. 

After that, the crude drug is washed with running water to remove the remaining 

acid. The crude drug that does not contain alkaloids is referred to as an alkaloid-

free crude drug. The content of metabolites in the crude drugs before and after 

acidification is different. Crude drug before acidification contains amino benzyl 

alkaloid derivatives that are not detected in alkaloid-free samples [22-26]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4. Gendarussa leaf powder fragments [21] with ec = epidermis cells,         

gh = glandular hair, s = stomata, sy = systolic, xy = xylem,                   
co = calcium oxalate crystals, tr = trachea, st = sponge tissue [21] 
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Gendarussa contains several other compounds such as essential oils, 

aromatic amines, stigmasterol, tannins, saponins, amino acids, lupeol, and 

flavonoids [27-31]. The flavonoid compound used as a marker in this plant is 

gendarusin A (6,8-di-C-α-L-arabinopyranosyl-4',5,7-trihydroxyflavone, or 6,8-di-

C-α-L-arabinocylapigenin). Therefore, gendarusin A levels (as a major 

compound) in crude drugs need to be measured in quality control tests as 

marker. There are other compounds such as 6-C-α-L-arabinopyranosyl-4',5,7-

trihydroxy-8-C-β-D-cylopyranosyl-flavone or 6-C-α-L-arabinocyl-8-C-β-D-

cylocilapigenin (gendarusin B), gendarusin C, gendarusin D, and gendarusin E 

(Figure 5) [8]. However, those compounds are minor compounds in Gendarussa 

leaves. 

 

 

 

 
 Gendarusin A Gendarusin B 
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Figure 5. The structure of gendarusin compounds in Justicia gendarussa Burm. f. 
 

There is another compound in Gendarussa, which is alkaloid. There are 

several alkaloid compounds that have been isolated from the Gendarussa 

leaves, namely Justidrusamida A, Justidrusamida B, Justidrusamida C, and 

Justidrusamida D (Figure 6) [22]. 

 

 

 

 

 

Figure 6. Alkaloid structure of Justicia gendarussa Burm. f. 
 

Each plant has a variety of ingredients that have different efficacy and 

safety [32]. The variability of chemical content in herbal medicine is influenced by 

various factors, such as genetic (internal) and environmental (external) that 

cause differences in the chemical compositions of plants, both qualitatively and 

quantitatively, causing differences in activities. Several studies have shown that 

this plant has antibacterial, antifungal, anti-HIV, anticancer, antioxidant, 

hepatoprotective, antiangiogenic, and anthelmintic activities [33-44] that are 

related to gendarusin A.  

Analysis of chemical content in gendarussa leaves from several different 

places (Purwodadi, Pacet, and Makassar) using LC-MS instruments results in 

different chemical content and different metabolite profiles [24]. In addition, there 

are differences in metabolites concentrations of Justridusamid A, Justridusamid 

B, and Gendarusin A from various regions in Indonesia [26]. Thirty-six metabolite 
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profiles have been found on Gendarussa leaves using LC-HR-MS/MS [45]. 

Therefore, it is important to determine and know the phytochemical content 

contained in herbal medicine to ensure reliability, repeatability in clinical and 

pharmacological studies, as well as to know the bioactivity and side effects that 

may occur. The appropriate method for quality control of herbal products namely 

by metabolite profiling [46]. It can be applied as a quality control tool for 

phytopharmaceutical, especially if the specifications of marker compounds have 

not been determined [47]. Chromatography and spectroscopy techniques can be 

used for the complete analysis of phytopharmaceutical products by producing 

metabolic fingerprinting that contributes to the determination of equations and 

differences of various samples [48]. 

There were several other parameters measured in quality control, in 

addition to macroscopic, microscopic, and levels of major compounds in crude 

drugs which will be used as phytopharmaceutical drugs. That drugs must be 

manufactured according to the standards required to produce good quality 

products. The production process must comply with GMP standards. One of the 

most important GMP requirements is raw material [49]. 

 
Non-specific Parameters of Quality Control 

The non-specific parameters include acid-insoluble ash, ash content, water 

content, contamination of heavy metal, microbes, and pesticides. Table 1 

showed the quality of the Gendarussa crude drug varied by region. Based on the 

results of quality control from five locations (Kediri, Mojokerto-1, Mojokerto-2, 

Mojokerto-3, and Ponorogo), the best crude drug according to the standard test 

requirements was a crude drug derived from Mojokerto-3. The value of water-
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soluble extract of Gendarussa crude drug in Kediri and Mojokerto-1 and the 

value of acid-insoluble ash of Gendarussa crude drug in Mojokerto-2, Mojokerto-

3, and Ponorogo have not met the requirements of Materia Medika Indonesia. 

Then, the values of ash content and water content in all five locations do not 

match the standards. Ash content does not meet the standard because the 

manufacturing process of crude drugs, especially washing, is less than perfect 

where there is still a lot of dirt sticking to the leaves. The high water content is 

caused by incomplete drying of the crude drug and the humidity level of the 

environment during storage. Drying time is also influenced by the method of 

drying. Sequentially, the effective methods which are used are oven, sun & 

blower, blower, sun and wind. But Leaf drying as a crude drug should not be 

directly exposed to sunlight because it will change chlorophyll compounds in the 

leaf [50]. In addition, the length of storage before inspection can also affect the 

water content [17]. The temperature in Kediri is 27.2 oC, Mojokerto is 24.8 oC, 

and Ponorogo is 27.8 oC. Moreover, the average humidity at all locations is 

between 70-85%. 

Contamination contained in crude drugs such as heavy metal 

contamination, microbes, and pesticide residues can also be measured to 

determine the quality of a crude drug (Table 2). The rate of contamination should 

not exceed the standards set by WHO. Based on the research results, microbial 

contamination parameters and pesticide residues at all locations are suitable with 

WHO requirements. The total plate count of the molds and yeast is no more than 

103 colonies/mL. The examination results of several bacteria such as Salmonella 

sp., E. coli, P. aeruginosa, and S. aureus and pesticide residues against the 

carbamate, organophosphate, and organochlorine groups showed negative 

dapodik� 19/3/22 10.28
Deleted: In addition
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results. However, heavy metal contamination (Hg and Cd) in Ponorogo does not 

meet the standards. The maximum heavy metal content for lead is 10 ppm, 

mercury is 1 ppm, cadmium is 0.02 ppm and arsenic is 10 ppm [51]. These 

nonspecific parameters can be applied to simple standardization of herbal 

medicines if QA marker (chemical profiles) have not been determined [52]. 

 
 

4. Conclusions 
 

The quality of Justicia gendarussa Burm. f. leaves crude drug is different in 

each location. This is due to differences in environmental conditions in which 

plants grow, but still need other research such as the effect of plant’s age for 

the quality of Gendarussa crude drugs. The limitation of this review is the 

limited number of articles that discuss about QC of Gendarussa. 

 
 

Acknowledgement 
 

The author would like to deliver gratitude to the Head of Master 

Pharmaceutical Sciences Program, Faculty of Pharmacy, Universitas Airlangga 

for all support and to the researchers who have researched the Gendarussa 

plant. 

 
 

References 
 

[1] Ayob Z, Bohari SPM, Samad AA, Jamil S. Cytotoxic activities against breast 

cancer cells of local Justicia gendarussa crude extracts. Evidence-Based 

Complementary and Alternative Medicine. 2014;1-12. 

[2] Raghu MG, Agrawal P. The isolation and structural determination of 

flavonoids from Justicia gendarussa. Journal of Pharmacy and Biological 

dapodik� 19/3/22 10.34
Deleted: our 



1*Corresponding author at e-mail address: rr-retno-w@ff.unair.ac.id 13 
 

Sciences. 2016;11(6):73-79. 

[3] Correa GM, Alcantara AFC. Chemical constituents and biological activities 

of species of Justicia - A Review. Brazilian Journal of Pharmacognosy. 

2012;22(1):220-238. 

[4] Prajogo BEW. Aktivitas antifertilitas flavonoid daun Gendarussa vulgaris 

Ness. (Penelitian eksperimental pencegahan penetrasi spermatozoa mencit 

dalam proses fertilisasi in vitro). Dissertation. Surabaya: Program 

Pascasarjana Universitas Airlangga; 2002. 

[5] Prajogo BEW, Juliaan F, Hinting A, Pramesti MPBD, Anggraeni M, 

Radjaram A, Musta’ina S. Laporan pelaksanaan uji klinik fase I. Surabaya: 

Universitas Airlangga dan Badan Koordinasi Keluarga Berencana Nasional; 

2008. 

[6] Prajogo BEW, Juliaan F, Hinting A, Pramesti MPBD, Anggraeni M, 

Radjaram A, Musta’ina S. Laporan pelaksanaan uji klinik fase II. Surabaya: 

Universitas Airlangga dan Badan Koordinasi Keluarga Berencana Nasional; 

2009. 

[7] Prajogo BEW, Juliaan F, Hinting A, Pramesti MPBD, Anggraeni M, 

Radjaram A, Musta’ina S. Laporan pelaksanaan uji klinik fase III. Surabaya: 

Universitas Airlangga dan Badan Koordinasi Keluarga Berencana Nasional; 

2011. 

[8] Saifuddin A, Siswandono, Prajogo BEW. Studi in silico gendarusin A, B, C, 

D, dan E untuk prediksi absorbsi dan aktivitas terhadap hialuronidase (Ec 

3.2.1.35). Jurnal Farmasi dan Ilmu Kefarmasian Indonesia. 2014;1(2):42-47. 

[9] Markham KR. Cara mengidentifikasi flavonoid. Bandung: ITB; 1988. 



1*Corresponding author at e-mail address: rr-retno-w@ff.unair.ac.id 14 
 

[10] Schmidt BM, Ribnicky DM, Libsky PE, Raskin I. Revisiting the ancient 

concept of botanical therapeutics. Nature Chemical Biology. 2007;3:360-

366. 

[11] Williamson EM. Synergy and other interactions in phytomedicines. 

Phytomedicine. 2001;8:401-409. 

[12] Aqil AF, Owais M. Modern phytomedicine. Turning medicinal plants into 

drugs. 2006. 

[13] Saller R, Reichling J. Phytotherapie. In: Melchart D, Brenke R, Dobos G, 

Gaisbauer M, Saller R. (Eds.). Naturheilverfahren. Schattauer GmbH, 

Stuttgart. 2002;180–293. 

[14] Kunle, Folashade O, Omoregie H, Ochogu P. Standardization of herbal 

medicines. Internatonal Journal of Biodiversity and Conservation. 

2012;4(3):101–112. 

[15] Pranowo D, Noor E, Haditjaroko L, Maddu A. Karakterisasi simplisia dan 

ekstrak daun gedi (Abelmoschus manihot l.) sebagai bahan sediaan obat. 

Prosiding Seminar Agroindustri dan Lokakarya Nasional FKPT-TPI. 

2015;175-184. 

[16] Kurniasari RL. Standarisasi simplisia daun Gendarussa vulgaris Nees. 

Skripsi. Surabaya: Fakultas Farmasi Universitas Airlangga; 2001. 

[17] Rizqa OD. Standardisasi simplisia daun Justicia gendarussa Burm. f. dari 

berbagai tempat tumbuh (Daerah Mojokerto lahan 1, Mojokerto lahan 2, dan 

Ponorogo). Skripsi. Surabaya: Fakultas Farmasi Universitas Airlangga; 

2010. 

[18] Departemen Kesehatan RI. Parameter standar umum ekstrak tumbuhan 



1*Corresponding author at e-mail address: rr-retno-w@ff.unair.ac.id 15 
 

obat. Jakarta: Departemen Kesehatan Republik Indonesia; 2000. 

[19] Prajogo BEW, Dudi S, Mulya HS. Analisis gendarusin A pada tanaman 

budidaya Justicia gendarussa Burm. f. Jurnal Farmasi Indonesia. 

2007;3:176-180. 

[20] Prajogo BEW. Autentik tanaman Justicia gendarussa Burm. f. sebagai 

bahan baku obat kontrasepsi pria. Surabaya: Airlangga University Press; 

2014. 

[21] Riwanti P. Perbandingan komposisi laktosa dan pati jagung pada formulasi 

granul kapsul ekstrak etanol 70% daun gendarusa (Justicia gendarussa) 

sebagai kontrasepsi pria. Tesis. Surabaya: Program Pascasarjana 

Universitas Airlangga; 2016. 

[22] Kiren Y, Deguchi J, Hirasawa Y, Morita H, Prajogo BEW. Justidrusamides 

A-D, new 2-aminobenzyl alcohol derivatives from Justicia gendarussa. 

Journal of Natural Medicines. 2014;68:754-758. 

[23] Souza LGS, Macia CS, Almeida, Lemos TLG, Ribeiro PRV, Canuto KM, 

Filho RB, Cistia CND, Sant’Anna CMR, Barretog FS, Moraes MO. 

Brazoides A-D, new alkaloids from Justicia gendarussa Burm. f. species. J. 

Braz. Chem. Soc. 2017;28(7):1281-1287. 

[24] Ningsih IY, Purwanti DI, Wongso S, Prajogo BEW, Indrayanto G. Metabolite 

profiling of Justicia gendarussa Burm. f. leaves using UPLC-UHR-QTOF-

MS. Sci. Pharm. 2015;83:489–500. 

[25] Indrayoni P, Purwanti DI, Wongso S, Prajogo BEW, Indrayanto G. 

Metabolite profiles in various plant organs of Justicia gendarussa Burm. f. 

and its in vitro cultures. Sci. Pharm. 2016;84:555–566. 



1*Corresponding author at e-mail address: rr-retno-w@ff.unair.ac.id 16 
 

[26] Mnatsakanyan MM, Queiroz EF, Marcourt L, Prajogo BEW, Wolfender JL. 

Quantitative evaluation of various preparations and extracts of the male 

contraceptive Justicia gendarussa and identifcation of a new aminobenzyl 

derivative. Planta Med Int Open. 2018;4:1–9. 

[27] Uddin MR, Sinha S, Hossain MA, Kaisar MA, Hossain MK, Rashid MA. 

Chemical and biological investigations of Justicia gendarussa Burm. f. 

Dhaka University Journal of Pharmaceutical Sciences. 2011;10(1):53–57. 

[28] Mustafa RA, Hamid AA, Mohamed S, Bakar FA. Total phenolic compounds, 

flavonoids, and radical scavenging activity of 21 selected tropical plants. 

Journal of Food Science. 2010;75(1):28–35. 

[29] Prajogo BEW, Guliet D, Ferreira QE, Wolfender JL, Zaini NC, Aucky H, 

Hostettmann K. Isolation of male antifertility compound in n-butanol fraction 

of Justicia gendarussa Burm. f. leaves. Folia Medica Indonesiana. 

2009;45(1):28–31. 

[30] Chakravarty AK, Dastidar PPG, Pakrashi SC. Simple aromatic amines from 

Justicia gendarussa 13C NMR spectra of the bases and their analogues. 

Tetrahedron. 1982;38 (12):1797–1802. 

[31] Ratnasooriya WD, Deraniyagala SA, Dehigaspitiya DC. Antinociceptive 

activity and toxicological study of aqueous leaf extract of Justicia 

gendarussa Burm. f. in rats. Pharmacognosy Magazine. 2007;3(11):145–

155. 

[32] Taylor DA. Botanical supplements: weeding out the health risks. 

Environmental Health Perspectives. 2004;112(13):A750-A753. 

[33] Periyanayagam K, Umamaheswari B, Suseela L, Padmini M, Ismail M. 



1*Corresponding author at e-mail address: rr-retno-w@ff.unair.ac.id 17 
 

Evaluation of antiangiogenic effect of the leaves of Justicia gendarussa 

Burm. f. (Acanthaceae) by chrio allontoic membrane method. American 

Journal of Infectious Diseases. 2009;5(3):187–189. 

[34] Krishna KL, Mehta TA, Patel JA. In-vitro hepatoprotective activity of Justicia 

gendarussa stem on isolated rat hepatocytes. Pharmacologyonline. 

2010;2:9–13. 

[35] Sharma KK, Saikia R, Kotoky J, Kalita JC, Devi R. Antifungal activity of 

Solanum melongena L., Lawsonia inermis L. and Justicia gendarussa B. 

against dermatophytes. International Journal of PharmTech Research. 

2011;3(3):1635–1640. 

[36] Fazaludeen MF, Manickam C, Ashankyty IMA, Ahmed MQ, Beg QZ. 

Synthesis and characterizations of gold nanoparticles by Justicia 

gendarussa Burm. f. leaf extract. Journal of Microbiology and Biotechnology 

Research. 2012;2(1):23–34. 

[37] Saha MR, Debnath PC, Rahman MA, Islam MAU. Evaluation of in vitro 

snthelmintic activities of leaf and stem extracts of Justicia gendarussa. 

Bangladesh Journal of Pharmacology. 2012;7(1):50–53. 

[38] Subramanian N, Jothimanivannan C, Moorthy K. Antimicrobial activity and 

preliminary phytochemical screening of Justicia gendarussa Burm. f. against 

human pathogens. Asian Journal of Pharmaceutical and Clinical Research. 

2012;5(3):229–233. 

[39] Sudhanandh VS, Arjun JK, Faisal AK, Ani MV, Renjini VS, Babu KN. In-vitro 

antibacterial screening of selected folklore Indian medicinal plants with few 

clinical pathogens. Indian Journal of Pharmaceutical Education and 



1*Corresponding author at e-mail address: rr-retno-w@ff.unair.ac.id 18 
 

Research. 2012;46(2):174–178. 

[40] Kowsalya D, Sankaranarayanan S. Efficacies of bactericidal Justicia 

gendarussa extract inhibiting protein synthesis against methicilin resistant 

Staphylococcus aureus. IOSR Journal of Pharmacy and Biological 

Sciences. 2012;4(2):32–41. 

[41] Sinansari R, Bambang PE, Widiyanti P. In silico screening and biological 

evaluation of the compounds of Justicia gendarussa leaves extract as 

interferon gamma inducer: A study of anti Human Immunodeficiency Virus 

(HIV) development. African Journal of Infectious Diseases. 2018;12(1). 

[42] Hikmawanti NPE, Widiyanti P, Bambang PEW. In vitro anti-HIV activity of 

ethanol extract from gandarusa (Justicia gendarussa Burm. f.) leaves. Infect 

Dis Rep. 2020;doi: 10.4081/idr.2020.8730. 

[43] Prajogo BEW, Widiyanti P, Nasronudin N, Aksono B. The effect of 

gendarussin A isolates of Justicia gendarussa Burm. f. leaf in reverse 

transcriptase inhibition of HIV type I in vitro. Indonesian Journal of Tropical 

and Infectious Disease. 2015;5(5);doi: 10.20473/ijtid.v5i5.307. 

[44] Prajogo BEW, Widiyanti P, Riza H. Effect of free alkaloid and non-free 

alkaloid ethanol 70% extract of Justicia gendarussa Burm. f. leaves against 

reverse transcriptase HIV enzyme in vitro and chemical compound analysis. 

Indonesian Journal of Tropical and Infectious Disease. 2016;6(1). 

[45] Ratih GAM, Imawati MF, Nugroho RR, Purwanti DI, Wongso S, Prajogo 

BEW, Indrayanto G. Phytochemicals of gandarusa (Justicia gendarussa) 

and its preparations. Natural Product Communications. 2019;1-10. 

[46] Liang ZY, Xie P, Chan K. Quality control of herbal medicines. China: 



1*Corresponding author at e-mail address: rr-retno-w@ff.unair.ac.id 19 
 

Research Center of Modernization of Chinese Medicines, Institute of 

Chemometrics and Intelligent Analytical Instruments; 2004. 

[47] Ratih GAM, Imawati MF, Purwanti DI, Nugroho RR, Wongso S, Prajogo B, 

Indrayanto G. Metabolite profiling of Justicia gendarussa herbal drug 

preparations. Natural Product Communications. 2019;1-5. 

[48] Xie PS. A feasible strategy for applying chromatography fingerprint to 

assess quality of Chinese Herbal Medicine. Traditional Chinese Drug 

Research & Clinical Pharmacology. 2001;12:141–169. 

[49] Prajogo BEW, Hendradi E, Riwanti P. Composition ratio of lactose and corn 

starch in granule capsule formulation of 70% ethanol extract Justicia 

gendarussa leaves as male contraceptive. BROMO Conference. 2018;183-

189. 

[50] Sulasmi ES, Indriwati SE, Suarsini E. Preparation of various type of 

medicinal plants simplicia as material of jamu herbal. International 

Conference on Education. 2016;1014-1024. 

[51] WHO. Quality control methods for herbal materials. Switzerland: World 

Health Organization; 1998. 

[52] Indrayanto G. Recent development of quality control methods for herbal 

derived drug preparations. Natural Product Communications. 

2018;13(12):1599-1606.



1*Corresponding author at e-mail address: rr-retno-w@ff.unair.ac.id 20 
 

 

Table 1. Quality control results of crude drug of Gendarussa leaves 
Author 
(year) 

Research 
design 

Sampling 
time 

Sampling 
location Research results Requirements* 

Kurniasari 
(2001) 

Leaves 
were 
cleaned 
from 
impurities, 
dried by the 
wind, and 
made into 
powder 

2009 Kediri 

- Ash content 12.27±0.02% 
- Acid-insoluble ash 

1.79±0.02% 
- Water-soluble extract 

23.29±0.17% 
- Ethanol soluble extract 

7.15±0.08% 
- Water content 11.00% 
- Essential oil content 0.06% 
- Tannin levels 1.55±0.06% 
- Flavonoid levels 

0.16±5.77x10-3% 
- Gendarusin A levels (not 

measured) 

- Ash content 
less than 8% 

- Acid-insoluble 
ash more than 
1% 

- Water-soluble 
extract more 
than 24% 

- Ethanol-soluble 
extract more 
than 6% 

- Water content 
less than 10% 

 Mojokerto-1 

- Ash content 12.65±0.05% 
- Acid-insoluble ash 

1.93±0.07% 
- Water-soluble extract 

18.30±0.13% 
- Ethanol soluble extract 

6.90±0.07% 
- Water content 12.00% 
- Essential oil content 0.06% 
- Tannin levels 1.30% 
- Flavonoid levels 

0.15±5.77x10-3% 
- Gendarusin A levels (not 

measured) 

Rizqa 
(2010) 

Leaves 
were 
cleaned 
from 
impurities, 
dried by 
wind and 
made into 
powder 

February, 
2009 Mojokerto-2 

- Ash content 12.02±0.10% 
- Acid-insoluble ash 

0.91±0.05% 
- Water-soluble extract 

40.92±0.17% 
- Ethanol soluble extract 

4.92±0.07% 
- Water content 

10.22±0.39% 
- Essential oil content 0.04% 
- Tannin levels (not 

measured) 
- Flavonoid levels (not 

measured) 
- Gendarusin A levels 

0.15±0.01% 

 Mojokerto-3 

- Ash content 13.99±0.86% 
- Acid-insoluble ash 

0.67±0.06% 
- Water-soluble extract 

48.28±0.26% 
- Ethanol soluble extract 

7.40±0.45% 
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- Water content 
12.89±0.20% 

- Essential oil content 0.04% 
- Tannin levels (not 

measured) 
- Flavonoid levels (not 

measured) 
- Gendarusin A levels 0.21% 

 Ponorogo 

- Ash content 13.53±1.08% 
- Acid-insoluble ash 

0.71±0.04% 
- Water-soluble extract 

42.76±1.29% 
- Ethanol soluble extract 

5.61±0.39% 
- Water content 

10.11±0.19% 
- Essential oil content 0.04% 
- Tannin levels (not 

measured) 
- Flavonoid levels (not 

measured) 
- Gendarusin A levels 

0.27±0.01% 
* based on Materia Medika Indonesia 
 
 

Table 2. Contamination of heavy metal, microbes, and pesticides contained in crude drug of 
Justicia gendarussa Burm.f. 

Author 
(year) 

Sampling 
time 

Sampling 
location 

Research results  

Contamination 
of heavy metal 

Contamination 
of microbes 

Contamination 
of pesticides Requirements* 

Rizqa 
(2010) 

February, 
2009 

Mojokerto-2 

- Lead (Pb) 
0.382 ppm 

- Mercury (Hg) 
0.000 ppm 

- Cadmium 
(Cd) 0.107 
ppm 

- Arsenic (As) 
0.000 ppm 

- Total Plate 
Count (TPC) 
36700 col/ml 

- TPC of molds 
700 col/ml 

- TPC of yeast 
0 col/ml 

- Salmonella 
sp. (negative) 

- E. coli 
(negative) 

- P. aeruginosa 
(negative) 

- S. aureus 
(negative) 

- Carbamate 
(negative) 

- Organophosp
hate 
(negative) 

- Organochlorin
e (negative) 

- Lead (Pb) less 
than 10 ppm 

- Mercury (Hg) 
less than 0.5 
ppm 

- Cadmium (Cd) 
less than 0.3 
ppm 

- Arsenin (As) 
less than 5 
ppm 

- TPC of molds 
or yeast less 
than 103/g 

- E. coli less 
than 10/g 

- P. aeruginosa 
negative 

- S. aureus 
negative 

Mojokerto-3 

- Lead (Pb) 
0.427 ppm 

- Mercury 
(Hg) 0.000 
ppm 

- Cadmium 
(Cd) 0.098 
ppm 

- Arsenic (As) 

- Total Plate 
Count (TPC) 
26700 col/ml 

- TPC of molds 
780 col/ml 

- TPC of yeast 
0 col/ml 

- Salmonella 
sp. (negative) 

- Carbamate 
(negative) 

- Organophosp
hate 
(negative) 

- Organochlorin
e (negative) 
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0.000 ppm - E. coli 
(negative) 

- P. aeruginosa 
(negative) 

- S. aureus 
(negative) 

Ponorogo 

- Lead (Pb) 
0.000 ppm 

- Mercury 
(Hg) 1.829 
ppm 

- Cadmium 
(Cd) 0.438 
ppm 

- Arsenic (As) 
0.000 ppm 

- Total Plate 
Count (TPC) 
27700 col/ml 

- TPC of molds 
800 col/ml 

- TPC of yeast 
0 col/ml 

- Salmonella 
sp. (negative) 

- E. coli 
(negative) 

- P. aeruginosa 
(negative) 

- S. aureus 
(negative) 

- Carbamate 
(negative) 

- Organophosp
hate 
(negative) 

- Organochlorin
e (negative) 

Riwanti 
(2016) 

May,  
2015 Mojokerto-4 

- Lead (Pb) 
0.097 ppm 

- Mercury 
(Hg) 0.000 
ppm 

- Cadmium 
(Cd) 0.012 
ppm 

- Arsenic (As) 
<0.001 ppm 

- Total Plate 
Count (TPC) 
7200 col/ml 

- TPC of molds 
30 col/ml 

- TPC of yeast 
4,200 col/ml 

- Salmonella 
sp. (negative) 

- E. coli 
(negative) 

- P. aeruginosa 
(negative) 

- S. aureus 
(negative) 

- Carbamate 
(negative) 

- Organophosp
hate 
(negative) 

- Organochlorin
e (negative) 

* based on WHO 
 
 
 

Figure captions 
 

Fig. 1. J. gendarussa Burm. f. Plants. 
 
Fig. 2. Crude drugs and leaf powder of J. gendarussa Burm. f. 
 
Fig. 3. Transverse slices of Gendarussa leaf. 
 
Fig. 4. Gendarussa leaf powder fragments. 
 
Fig. 5. The structure of gendarusin compounds in Justicia gendarussa Burm. f. 
 
Fig. 6. Alkaloid structure of Justicia gendarussa Burm. f. 
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Abstract 
 

Justicia gendarussa Burm. f. (Gendarussa) leaves contain gendarusin A, 

which is a potential anti-fertility agent. Preclinical researches (in vitro, in vivo, & 

toxicity) and clinical trials have been carried out proving that Gendarussa leaves 

are safe to be used as a male contraceptive. Quality control of medicine must 

be carried out from the beginning when selecting crude drugs until the 

production process. Quality control of the crude drug is needed to maintain the 

quality, safety, and efficacy of their crude drug. That standardization has been 

done in Kediri, Mojokerto, and Ponorogo. The research output data used were 

specific and non-specific parameters (macroscopic and microscopic assay, 

determination of ash content, compound levels, etc.). The quality of crude drugs 

is different in each region. Crude drug from Mojokerto is better than crude drug 

from Kediri and Ponorogo. This is influenced by environmental difference 

factors in how plants grow. This review describes the differences in the quality 

control results of crude drug of Gendarussa from several areas. So in the future, 
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the quality of this plant can be guaranteed quality to be used as a contraceptive 

drug. 

 
 

Key Words: Justicia gendarussa Burm. f.; quality control; crude drug 
 
 
 

1. Introduction 
 

Justicia gendarussa Burm. f. (Gendarussa) is a plant from the 

Acanthaceae family spread in Indonesia and several Asian countries such as 

Sri Lanka, India, and Malaysia [1]. This plant is often used as a folk remedy to 

cure rheumatic, bronchitis, eczema, fever, etc. [2]. Apigenin and vitexin 

glycosides in Gendarussa can be used as anti-inflammatory and anti-tumor [3]. 

However, in vitro and in vivo anti-fertility tests of these leaves show competitive 

and reversible inhibition of the hyaluronidase enzyme in spermatozoa [4]. 

Therefore, this plant has the potential to be developed into a non-hormonal 

male contraceptive drug [5,6]. Capsule extracts from the Gendarussa as an 

anti-fertility have been tested in phase III clinical trials [7]. 

Gendarussa leaves contain potassium, flavonoids, justicin, steroids and 

alkaloids [4]. In addition, these leaves also contain gendarusin A (6,8-di-C-α-L-

arabinopyranosyl-4',5,7-trihydroxyflavone) as a major component, gendarusin B 

(6-C-α-L-arabinopyranosyl-4',5,7-trihydroxy-8-C-β-D-cylopyranosyl-flavone), 

gendarusin C, gendarusin D, and gendarusin E as minor components [8]. 

Gendarusin is a compound of the more acid-resistant C-glycosides flavonoid 

group [9]. Analysis to determine the compounds contained in the plant is 

necessary to help identify the side effects of these active compounds so as to 
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improve the quality of the drug [10,11]. 

Quality control is a process involved in maintaining the quality and 

validity of the resulting products [12]. This process needs to be done in a 

production activity to produce phytopharmaceutical with better quality [13]. 

Efforts to ensure the quality and safety of the drug must be carried out from the 

beginning of the production process when the selection of crude drug until the 

end of production and then the product is circulated in the community [14]. The 

economic value added in a crude drug that meets the standard is much greater 

than the unstandardized crude drug [15]. Standardization of crude drugs is 

carried out to determine the quality, safety, and efficacy requirements of the 

Gendarussa crude drug leaves. Standardization parameters consist of specific 

and non-specific parameters. 

Research on the quality control test of Gendarussa crude drug has been 

conducted in several areas, for example, Kediri, Mojokerto, and Ponorogo 

[16,17]. The quality of some of these crude drugs varies. This is because drugs 

produced from natural materials have varying compound content. These 

variations occur due to several factors, such as genetic, environmental, 

agronomy engineering, and harvest [18]. Therefore, it is necessary to 

standardize in order to obtain crude drugs with good quality as a first step in the 

process of developing drugs from natural materials. This review aims to provide 

information related to the quality control of Gendarussa crude drugs that have 

been carried out by researchers, so it can be used as a reference for 

developing male contraceptive with the raw material of Gendarussa leaves. 
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2. Methods 
 

1.1. Article Selection Criteria and Sources 
 

Article searches were conducted on electronic databases namely PubMed, 

SCOPUS, ScienceDirect, Google Scholar, and Universitas Airlangga 

Repository. The searches were limited until September 2020. The keywords 

used in the search were Gendarussa (Justicia gendarussa Burm. f.), quality 

control, and crude drug in research articles/dissertation/thesis. From the 

searching results, the topic that focused on the research on quality control of 

Gendarussa crude drug was selected in this review. The inclusion criteria used 

as a reference in this review are scientific articles on quality control of 

Gendarussa, there are no limitations on research locations and years of 

research. The exclusion criteria in this study were articles describing the quality 

control of Gendarussa extract or granules. 

 
 

1.2. Output Research & Data Extraction 
 

The research output data used were specific and non-specific parameters 

that included macroscopic and microscopic tests, total ash content, extract 

content, water content, and compound levels. The data of subsequent research 

articles extracted in this case included the author, year of publication, research 

location, research design, and research results. 

 
 

3. Results and discussion 
 

Crude drug quality control is done by analyzing several specific and non-

specific parameters. The specific parameters include macroscopic, microscopic, 
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powder identification, water-soluble content, ethanol-soluble content, essential oil 

content, and gendarusin A levels. Gendarussa leaves harvested on average 9 

months old will obtain high gendarusin A levels [19]. 

 
Specific Parameters of Quality Control 

Macroscopic tests are conducted by observing the morphology of the leaves 

covering the shape, colour, and smell of the crude drug. They were single leaves 

with stalks of about 0.5-2 cm in size, long lancet-shaped, smooth hairless 

surface, and the edges of the leaves slightly edged. Then the ends of the leaves 

and the base of the leaves were spiky and dark green. The length of the leaves 

was about 5-20 cm, the width of the leaves was about 1-3.5 cm, and the leaves’ 

bone was squinting and purple [20]. The morphology of Gendarussa plant is 

shown in Figure 1. 

 

 

 

 

 

 

Figure 1. J. gendarussa Burm. f. plants [17] 
 

Microscopic tests are carried out using a microscope to determine the 

anatomical structure of the leaves. Gendarussa leaves are sorted to separate the 

leaves from other unwanted parts of the plant. After that, the leaves are washed 

to remove dust and dried at room temperature and it is called a crude drug 



1*Corresponding author at e-mail address: rr-retno-w@ff.unair.ac.id 6 
 

(Figure 2). This is done to avoid crude drug damage due to enzymatic reactions 

and microbial growth [21]. Microscopic tests were conducted by anatomically 

observing the cross-section of the Gendarussa leaves (Figure 3). 

 

 

 

 

 

 
Figure 2. Crude drugs (left) and leaf powder (right) of J. gendarussa Burm. f. [21] 

 
 

 

 

 

 

 

 

Figure 3. Transverse slices of Gendarussa leaf [17] with ea = upper epidermis,    
xi = xylem, fl = phloem, kl = kolenkim, k = cuticle, pl = palisade,            
rk = glandular hair, bk = coral flower, eb = lower epidermis [21] 

 

The crude drug is smoothed until it becomes powder. Microscopic 

identification of powder is carried out to determine the tissues characteristics of 

the crude drugs. Crude drug powder was yellowish-green, had characteristic 

aromatic smells, and tasted bitter [21]. The identification of Gendarussa powder 

showed the presence of stomata fragments, stair thickening xylem, sponge 

ea 

xi 

fl 

kl 

rk 

pl 

k 

bk 

eb 
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tissue, systolic, and glandular hair (Figure 4). 

Crude drug powder is soaked by citric acid at pH 3. This acidification aims 

to eliminate alkaloids inside the crude drug because it causes toxic effects [4]. 

After that, the crude drug is washed with running water to remove the remaining 

acid. The crude drug that does not contain alkaloids is referred to as an alkaloid-

free crude drug. The content of metabolites in the crude drugs before and after 

acidification is different. Crude drug before acidification contains amino benzyl 

alkaloid derivatives that are not detected in alkaloid-free samples [22-26]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Gendarussa leaf powder fragments [21] with se = epidermis cells,         
rk = glandular hair, st = stomata, sis = systolic, xy = xylem,                 
c.o = calcium oxalate Crystals, tr = trachea, js = sponge tissue [21] 

st 
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rk 
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Gendarussa contains several other compounds such as essential oils, 

aromatic amines, stigmasterol, tannins, saponins, amino acids, lupeol, and 

flavonoids [27-31]. The flavonoid compound used as a marker in this plant is 

gendarusin A (6,8-di-C-α-L-arabinopyranosyl-4',5,7-trihydroxyflavone, or 6,8-di-

C-α-L-arabinocylapigenin). Therefore, gendarusin A levels (as a major 

compound) in crude drugs need to be measured in quality control tests as 

marker. There are other compounds such as 6-C-α-L-arabinopyranosyl-4',5,7-

trihydroxy-8-C-β-D-cylopyranosyl-flavone or 6-C-α-L-arabinocyl-8-C-β-D-

cylocilapigenin (gendarusin B), gendarusin C, gendarusin D, and gendarusin E 

(Figure 5) [8]. But, that compounds are minor compounds in Gendarussa leaves. 

 

 

 

 
 Gendarusin A Gendarusin B 

 

 

 

 
 Gendarusin C Gendarusin D 

 

 

 

 
 Gendarusin E 

Figure 5. The structure of gendarusin compounds in Justicia gendarussa Burm. f. 
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There is another compound in Gendarussa, which is an alkaloid. There are 

several alkaloid compounds that have been isolated from the Gendarussa 

leaves, namely Justidrusamida A, Justidrusamida B, Justidrusamida C, and 

Justidrusamida D (Figure 6) [22]. 

 

 

 

 

 

Figure 6. Alkaloid structure of Justicia gendarussa Burm. f. 
 

Each plant has a variety of ingredients that have different efficacy and 

safety [32]. The variability of chemical content in herbal medicine is influenced by 

various factors, such as genetic (internal) and environmental (external) that 

cause differences in the chemical compositions of plants, both qualitatively and 

quantitatively, causing differences in activities. Several studies have shown that 

this plant has antibacterial, antifungal, anti-HIV, anticancer, antioxidant, 

hepatoprotective, antiangiogenic, and anthelmintic activities [33-44] that are 

related to gendarusin A.  

Analysis of chemical content in gendarussa leaves from several different 

places (Purwodadi, Pacet, and Makassar) using LC-MS instruments results, in 

different chemical content and different metabolite profiles [24]. In addition, there 

are differences in metabolites concentrations of Justridusamid A, Justridusamid 

B, and Gendarusin A from various regions in Indonesia [26]. Thirty-six metabolite 

profiles have been found on Gendarussa leaves using LC-HR-MS/MS [45]. 
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Therefore, it is important to determine and know the phytochemical content 

contained in herbal medicine to ensure reliability, repeatability in clinical and 

pharmacological studies, as well as to know the bioactivity and side effects that 

may occur. The appropriate methods for quality control of herbal products 

namely by metabolite profiling [46]. It can be applied as a quality control tool for 

phytopharmaceutical, especially if the specifications of marker compounds have 

not been determined [47]. Chromatography and spectroscopy techniques can be 

used for the complete analysis of phytopharmaceutical products by producing 

metabolic fingerprinting that contributes to the determination of equations and 

differences of various samples [48]. 

There were several other parameters measured in quality control, in 

addition to macroscopic, microscopic, and levels of major compounds in crude 

drugs which will be used as phytopharmaceutical drugs. That drugs must be 

manufactured according to the standards required to produce good quality 

products. The production process must comply with GMP standards. One of the 

most important GMP requirements is raw material [49]. 

 
Non-specific Parameters of Quality Control 

The non-specific parameters include acid-insoluble ash, ash content, water 

content, contamination of heavy metal, microbes, and pesticides. Table 1 

showed the quality of the Gendarussa crude drug varied by region. Based on the 

results of quality control from five locations (Kediri, Mojokerto-1, Mojokerto-2, 

Mojokerto-3, and Ponorogo), the best crude drug according to the standard test 

requirements was a crude drug derived from Mojokerto-3. The value of water-

soluble extract of Gendarussa crude drug in Kediri and Mojokerto-1 and the 
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value of acid-insoluble ash of Gendarussa crude drug in Mojokerto-2, Mojokerto-

3, and Ponorogo have not met the requirements of Materia Medika Indonesia. 

Then, the values of ash content and water content in all five locations do not 

match the standards. Ash content does not meet the standard because the 

manufacturing process of crude drugs, especially washing, is less than perfect 

where there is still a lot of dirt sticking to the leaves. The high water content is 

caused by incomplete drying of the crude drug and the humidity level of the 

environment during storage. Drying time is also influenced by the method of 

drying. Sequentially, the effective methods which are used are oven, sun & 

blower, blower, sun and win. But Leaf drying as a crude drug should not be 

directly exposed to sunlight because it will change chlorophyll compounds in the 

leaf [50]. In addition, the length of storage before inspection can also affect the 

water content [17]. The temperature in Kediri is 27.2 oC, Mojokerto is 24.8 oC, 

and Ponorogo is 27.8 oC. In addition, the average humidity at all locations is 

between 70-85%. 

Contamination contained in crude drugs such as heavy metal 

contamination, microbes, and pesticide residues can also be measured to 

determine the quality of a crude drug (Table 2). The rate of contamination should 

not exceed the standards set by the WHO. Based on research results, microbial 

contamination parameters and pesticide residues at all locations are suitable with 

WHO requirements. The total plate count of the molds and yeast is no more than 

103 colonies/mL. The examination results of several bacteria such as Salmonella 

sp., E. coli, P. aeruginosa, and S. aureus and pesticide residues against the 

carbamate, organophosphate, and organochlorine groups showed negative 

results. However, heavy metal contamination (Hg and Cd) in Ponorogo does not 
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meet the standards. The maximum heavy metal content for lead is 10 ppm, 

mercury is 1 ppm, cadmium is 0.02 ppm and arsenic is 10 ppm [51]. These 

nonspecific parameters can be applied to simple standardization of herbal 

medicines if QA marker (chemical profiles) have not been determined [52]. 

 
 

4. Conclusions 
 

The quality of Justicia gendarussa Burm. f. leaves crude drug is different in 

each location. This is due to differences in environmental conditions in which 

plants grow, but still need other research such as the effect of plant age for the 

quality of Gendarussa crude drugs. The limitation of this review is the limited 

number of articles that discuss about QC of Gendarussa. 
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Table 1. Quality control results of crude drug of Gendarussa leaves 
Author 
(year) 

Research 
design 

Sampling 
time 

Sampling 
location Research results Requirements* 

Kurniasari 
(2001) 

Leaves 
were 
cleaned 
from 
impurities, 
dried by the 
wind, and 
made into 
powder 

2009 Kediri 

- Ash content 12.27±0.02% 
- Acid-insoluble ash 

1.79±0.02% 
- Water-soluble extract 

23.29±0.17% 
- Ethanol soluble extract 

7.15±0.08% 
- Water content 11.00% 
- Essential oil content 0.06% 
- Tannin levels 1.55±0.06% 
- Flavonoid levels 

0.16±5.77x10-3% 
- Gendarusin A levels (not 

measured) 

- Ash content 
less than 8% 

- Acid-insoluble 
ash more than 
1% 

- Water-soluble 
extract more 
than 24% 

- Ethanol-soluble 
extract more 
than 6% 

- Water content 
less than 10% 

 Mojokerto-1 

- Ash content 12.65±0.05% 
- Acid-insoluble ash 

1.93±0.07% 
- Water-soluble extract 

18.30±0.13% 
- Ethanol soluble extract 

6.90±0.07% 
- Water content 12.00% 
- Essential oil content 0.06% 
- Tannin levels 1.30% 
- Flavonoid levels 

0.15±5.77x10-3% 
- Gendarusin A levels (not 

measured) 

Rizqa 
(2010) 

Leaves 
were 
cleaned 
from 
impurities, 
dried by 
wind and 
made into 
powder 

February, 
2009 Mojokerto-2 

- Ash content 12.02±0.10% 
- Acid-insoluble ash 

0.91±0.05% 
- Water-soluble extract 

40.92±0.17% 
- Ethanol soluble extract 

4.92±0.07% 
- Water content 

10.22±0.39% 
- Essential oil content 0.04% 
- Tannin levels (not 

measured) 
- Flavonoid levels (not 

measured) 
- Gendarusin A levels 

0.15±0.01% 

 Mojokerto-3 

- Ash content 13.99±0.86% 
- Acid-insoluble ash 

0.67±0.06% 
- Water-soluble extract 

48.28±0.26% 
- Ethanol soluble extract 

7.40±0.45% 
- Water content 

12.89±0.20% 
- Essential oil content 0.04% 
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- Tannin levels (not 
measured) 

- Flavonoid levels (not 
measured) 

- Gendarusin A levels 0.21% 

 Ponorogo 

- Ash content 13.53±1.08% 
- Acid-insoluble ash 

0.71±0.04% 
- Water-soluble extract 

42.76±1.29% 
- Ethanol soluble extract 

5.61±0.39% 
- Water content 

10.11±0.19% 
- Essential oil content 0.04% 
- Tannin levels (not 

measured) 
- Flavonoid levels (not 

measured) 
- Gendarusin A levels 

0.27±0.01% 
* based on Materia Medika Indonesia 
 
 

Table 2. Contamination of heavy metal, microbes, and pesticides contained in crude drug of 
Justicia gendarussa Burm.f. 

Author 
(year) 

Sampling 
time 

Sampling 
location 

Research results  

Contamination 
of heavy metal 

Contamination 
of microbes 

Contamination 
of pesticides Requirements* 

Rizqa 
(2010) 

February, 
2009 

Mojokerto-2 

- Lead (Pb) 
0.382 ppm 

- Mercury (Hg) 
0.000 ppm 

- Cadmium 
(Cd) 0.107 
ppm 

- Arsenic (As) 
0.000 ppm 

- Total Plate 
Count (TPC) 
36700 col/ml 

- TPC of molds 
700 col/ml 

- TPC of yeast 
0 col/ml 

- Salmonella 
sp. (negative) 

- E. coli 
(negative) 

- P. aeruginosa 
(negative) 

- S. aureus 
(negative) 

- Carbamate 
(negative) 

- Organophosp
hate 
(negative) 

- Organochlorin
e (negative) 

- Lead (Pb) less 
than 10 ppm 

- Mercury (Hg) 
less than 0.5 
ppm 

- Cadmium (Cd) 
less than 0.3 
ppm 

- Arsenin (As) 
less than 5 
ppm 

- TPC of molds 
or yeast less 
than 103/g 

- E. coli less 
than 10/g 

- P. aeruginosa 
negative 

- S. aureus 
negative 

Mojokerto-3 

- Lead (Pb) 
0.427 ppm 

- Mercury 
(Hg) 0.000 
ppm 

- Cadmium 
(Cd) 0.098 
ppm 

- Arsenic (As) 
0.000 ppm 

- Total Plate 
Count (TPC) 
26700 col/ml 

- TPC of molds 
780 col/ml 

- TPC of yeast 
0 col/ml 

- Salmonella 
sp. (negative) 

- E. coli 
(negative) 

- P. aeruginosa 
(negative) 

- Carbamate 
(negative) 

- Organophosp
hate 
(negative) 

- Organochlorin
e (negative) 
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- S. aureus 
(negative) 

Ponorogo 

- Lead (Pb) 
0.000 ppm 

- Mercury 
(Hg) 1.829 
ppm 

- Cadmium 
(Cd) 0.438 
ppm 

- Arsenic (As) 
0.000 ppm 

- Total Plate 
Count (TPC) 
27700 col/ml 

- TPC of molds 
800 col/ml 

- TPC of yeast 
0 col/ml 

- Salmonella 
sp. (negative) 

- E. coli 
(negative) 

- P. aeruginosa 
(negative) 

- S. aureus 
(negative) 

- Carbamate 
(negative) 

- Organophosp
hate 
(negative) 

- Organochlorin
e (negative) 

Riwanti 
(2016) 

May,  
2015 Mojokerto-4 

- Lead (Pb) 
0.097 ppm 

- Mercury 
(Hg) 0.000 
ppm 

- Cadmium 
(Cd) 0.012 
ppm 

- Arsenic (As) 
<0.001 ppm 

- Total Plate 
Count (TPC) 
7200 col/ml 

- TPC of molds 
30 col/ml 

- TPC of yeast 
4,200 col/ml 

- Salmonella 
sp. (negative) 

- E. coli 
(negative) 

- P. aeruginosa 
(negative) 

- S. aureus 
(negative) 

- Carbamate 
(negative) 

- Organophosp
hate 
(negative) 

- Organochlorin
e (negative) 

* based on WHO 
 
 
 

Figure captions 
 

Fig. 1. J. gendarussa Burm. f. Plants. 
 
Fig. 2. Transverse slices of Gendarussa leaf. 
 
Fig. 3. Gendarussa leaf powder fragments. 
 
Fig. 4. The structure of gendarusin compounds in Justicia gendarussa Burm. f. 
 
Fig. 5. Alkaloid structure of Justicia gendarussa Burm. f. 



30/05/23 09.12Airlangga University Mail - [MPI] Editor Decision

Page 1 of 1https://mail.google.com/mail/u/1/?ik=cd5e19a882&view=pt&search…pl=msg-f:1727605189432709307&simpl=msg-a:r-5311612726671541511

rr retno widyowati <rr-retno-w@ff.unair.ac.id>

[MPI] Editor Decision
2 messages

Kartini <kartini@staff.ubaya.ac.id> Fri, Mar 18, 2022 at 10:04 AM
To: Rokhmatul Ummah <rokhmatul.ummah-2018@ff.unair.ac.id>, Bambang Prajogo <prajogo_ew@yahoo.com>,
Retno Widyowati <rr-retno-w@ff.unair.ac.id>

Rokhmatul Ummah, Bambang Prajogo, Retno Widyowati:

We have reached a decision regarding your submission to MPI (Media Pharmaceutica Indonesiana), "Review:
Quality Control Study of Crude Drug of Justicia gendarussa Burm. f. Leaves as Male Contraceptive".

Our decision is to: Accept Submission

Kartini
kartini@staff.ubaya.ac.id

________________________________________________________________________
MPI (Media Pharmaceutica Indonesiana)

rr retno widyowati <rr-retno-w@ff.unair.ac.id> Tue, Mar 22, 2022 at 2:22 PM
To: Kartini <kartini@staff.ubaya.ac.id>

Selamat siang,

Terima kasih atas informasi dan kesempatan pada artikel kami yang akan dipublikasi pada MPI.
Berikut ini saya kirimkan hasil proofread yang telah kami lakukan dan bukti proofread.
Terima kasih.

Salam,

Rr. Retno Widyowati, PhD
[Quoted text hidden]

2 attachments

2 4838-Article Text-13054-1-15-20220226 (Proffread).doc
965K

2 4838-Article Text-13054-1-15-20220226-final.doc
962K

mailto:kartini@staff.ubaya.ac.id
https://journal.ubaya.ac.id/index.php/MPI
https://mail.google.com/mail/u/1/?ui=2&ik=cd5e19a882&view=att&th=17fb081d21df9f74&attid=0.1&disp=attd&realattid=f_l11t7i950&safe=1&zw
https://mail.google.com/mail/u/1/?ui=2&ik=cd5e19a882&view=att&th=17fb081d21df9f74&attid=0.2&disp=attd&realattid=f_l11t7rcp1&safe=1&zw


30/05/23 09.13Airlangga University Mail - [MPI] Editor Decision

Page 1 of 1https://mail.google.com/mail/u/1/?ik=cd5e19a882&view=pt&search…d=thread-f:1728099607966630112&simpl=msg-f:1728099607966630112

rr retno widyowati <rr-retno-w@ff.unair.ac.id>

[MPI] Editor Decision
1 message

Kartini <kartini@staff.ubaya.ac.id> Wed, Mar 23, 2022 at 9:03 PM
To: Rokhmatul Ummah <rokhmatul.ummah-2018@ff.unair.ac.id>, Bambang Prajogo <prajogo_ew@yahoo.com>,
Retno Widyowati <rr-retno-w@ff.unair.ac.id>

Rokhmatul Ummah, Bambang Prajogo, Retno Widyowati:

The editing of your submission, "Review: Quality Control Study of Crude Drug of Justicia gendarussa Burm. f.
Leaves as Male Contraceptive," is complete. We are now sending it to production.

Submission URL: https://journal.ubaya.ac.id/index.php/MPI/authorDashboard/submission/4838

Kartini
kartini@staff.ubaya.ac.id

________________________________________________________________________
MPI (Media Pharmaceutica Indonesiana)

https://journal.ubaya.ac.id/index.php/MPI/authorDashboard/submission/4838
mailto:kartini@staff.ubaya.ac.id
https://journal.ubaya.ac.id/index.php/MPI


30/05/23 09.14Airlangga University Mail - [MPI] New notification from MPI (Media Pharmaceutica Indonesiana)

Page 1 of 1https://mail.google.com/mail/u/1/?ik=cd5e19a882&view=pt&search…=thread-f:1734409728852758685&simpl=msg-f:1734409728852758685

rr retno widyowati <rr-retno-w@ff.unair.ac.id>

[MPI] New notification from MPI (Media Pharmaceutica Indonesiana)
1 message

Kartini <kartini@staff.ubaya.ac.id> Wed, Jun 1, 2022 at 12:40 PM
Reply-To: Kartini <mpi@unit.ubaya.ac.id>
To: Retno Widyowati <rr-retno-w@ff.unair.ac.id>

You have a new notification from MPI (Media Pharmaceutica Indonesiana):

You have been added to a discussion titled "galley proof check" regarding the submission "Review: Quality Control
Study of Crude Drug of Justicia gendarussa Burm. f. Leaves as Male Contraceptive".

Link: https://journal.ubaya.ac.id/index.php/MPI/authorDashboard/submission/4838

Kartini

________________________________________________________________________
MPI (Media Pharmaceutica Indonesiana)


