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Abstract. The development of medicinal plant extracts with unique 
chemical-physical characteristics and equipped with relevant clinical trial 
data must continue to be carried out to meet the availability of extracts of 
traditional medicinal raw materials (BBOT) with consistent quality. This 
study aims to determine the morphological characteristics and quality 
standards of Simplicia in five accessions of the temu ireng, there are Yukum 
Jaya (TI.13), Pangandaran (TI.14), Ciamis (TI.15), Bondowoso (TI.16) and 
Pasuruan (TI.17). The result as TI 14 (Pangandaran) had the highest all 
variable parameters compared to other accessions. Simplisia extract had the 
largest yield in the accession of TI Yukum Jaya. The drying rate of temu 
ireng accession TI Pangandaran and TI Bondowoso. TI Pasuruan accession 
has a total ash content value that exceeds the FHI standard. The content of 
acid insoluble ash from simplicia temu ireng all accession is still following 
FHI standards, TI Bondowoso above the other. Qualitative standards: The 
soluble juice content of TI Bondowoso and TI Pasuruan only met the FHI 
standard of 12.3% and the soluble content of ethanol was only the temu ireng 
of IT accession. The Total Plate Number on all temu ireng accessions has a 
value that is by BPOM standards, which does not exceed 1x106 CFU/ml and 
the mold/yeast number test for all temu ireng accessions also shows a value 
that is by BPOM standards, which does not exceed 1x104 CFU/ml. 

1 Introduction 
As a country that has more than 1240 herbal medicine industries, Indonesia has regulated this 
plant-based natural medicinal product. There are three categories, namely Herbal Medicine, 
Standardized Herbal Medicine (OHT) and Phytopharmaca. This policy is in line with the 
ASEAN harmonization process in the field of standardization of herbal medicines. Especially 
for OHT and Fitopharmaca products, it is required to use standardized raw materials, both 
BBOT simplicia and BBOT extract [1]. As a reference for quality standards, the Indonesian 
Herbal Pharmacopoeia has been published, complementing the book Materia Medika and 
Monograph Extracts [2,3]. In the Indonesian Herbal Pharmacopoeia, the quality standards of 
BBOT simplicia and thick extracts are explained.
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Increasing the provision of effective medicines for the community can be achieved by 
increasing the source of herbal plants. 

Biological, physiological and biochemical characteristics of plant growth and 
development, environmental conditions, and technology for cleaning, drying and storage of 
medicinal raw materials in a certain plantation area have a considerable impact on the yield 
and quality of medicinal plant raw materials [4].  Until now, in Indonesia, traditional 
medicinal raw material products (BBOT) of medicinal plant extracts have not been 
commercially available, as an important intermediate product used in the development of 
herbal drug preparations/phytopharmaceuticals. 

Phytopharmaceutical products basically have to use BBOT extracts that have certain 
characteristics and are guaranteed quality from batch to batch. The availability of BBOT 
extract will ensure the consistency of quality, safety and clinical trial results against the final 
preparation of herbal medicines/phytopharmaceuticals. Without such extract BBOT, national 
phytopharmaceutical products are difficult to accept in the formal health care system and 
cannot penetrate the regulations of other countries to compete with phytopharmaceutical 
products in the international market. This study aims to determine the morphological 
characteristics and quality standards of Simplicia in five accessions of temu irengs. 

2 Materials and Methods 
This research was conducted in BRIN's external experimental garden in Anak Tuha, Central 
Lampung and BRIN Serpong's Medical and Pharmaceutical Laboratory, carried out from 
September 2021 to August 2022. The seeds used were 5 accessions to the temu ireng, namely 
the accession of Yukum Jaya (TI.13), the accession of Bondowoso (TI.14), the accession of 
Ciamis (TI.15), the accession of Pangandaran (TI.16) and the accession of Pasuruan (TI.17). 
natural fungicides (ginger, turmeric, laos), organic insecticides (tobacco, sirsat leaves), water. 
Materials for the standardization of temu ireng rhizomes, 96% ethanol, sucrose, CMC-Na, 
aquadest, candy oil, citric acid, and sodium benzoate all materials have grade analysis. 

The tools used in this study were hand tractors, cultivators, hoes, meters, water hoses, 
sprayers, measuring cups, gloves, scissors, buckets, raffia ropes, knives, digital scales, 
calculators, display tools, ovens, analytical scales, label paper and stationery. Tools for 
standardized analysis include pyrex glasses, glasses, stirring rods, ovens, binders, droppers, 
viscometers, glass bags, PH meters, distillation equipment sets, digital scales, dark glass 
bottles, aluminum foil, spoons, porcelain cups. 

The experimental land was prepared by making beds measuring 1x20 m, planting distance 
of 25x50 cm as many as 3 repetitions (15 beds). Goat manure is given as much as 10 tons per 
hectare given before planting. Maintenance includes weeding, mulching, pest and disease 
control using natural fungicides and organic insecticides, harvesting and post-harvest and 
making extracts.    

Observations were made during the 7 BST plant including the observed quantitative plant 
height were plant height, number of pseudostems, diameter of pseudostems, number of 
leaves, width of leaves, length of leaves and length of petiole. Quantitative measurements 
measured at the age of 10 BST (at harvest) include the weight of the harvest rhizome, the 
weight of the wet rhizome, the length of the rhizome architecture, the width of the rhizome 
architecture, the number of rhizomes, the number of flexy roots, and the weight of the flexy 
roots. 

The design used is a one-factor group random design (RAK), namely 5 accessions of 
temu irengs, each replicate consists of 10 plants. The research data was analyzed with 
ANOVA to determine the effect of accession treatment on the observed characters. The 
treatment that had a real effect was then further tested based on the honest real difference test 
(Tukey) with 95% confidence, using SPSS (Statistical Product and Service Solution) 2.5.  
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Simplicia quality standards are set by measuring several quality parameters, according to 
the simplicia monograph in the Indonesian Herbal Pharmacopoeia [5]. The quality 
parameters measured and tested are: Qualitative and quantitative analysis of identity 
compounds and other compounds. 

a) Total ash content 
b) Acid insoluble ash content 
c) Water soluble essence content 
d) Ethanol soluble essence content 
e) Water content 

3 Results and Discussion 
The results of the observation of the quantitative character of 5 accessions of the temu 
irenging to 14 observation variables can be seen in tables 1 and 2. The results of the variety 
analysis showed that accession had a non-significant and significant influence. 

Table 1. Morphological characteristics of the title 5 accession of the temu irenging 

Accesion  
Height 
(cm) 

Sum pseudo 
(cm) 

Diameter 
pseudo stem 

(cm) 

Sum 
Leaf 

Length 
leaf 
(cm) 

Width leaf 
(cm) 

long 
Petiole 
(cm) 

TI.13.  
Yukum Jaya      96,73 a    10,40 b 1,46 a 4,50 a 43,72 ab 12,82 a 13,58 a 

TI.14. 
Pangandaran   106,03 ab      7,67 b 1,93 b 5,87 ab 51,50 ab 15,69 b 18,33 b 

TI.15.  
Ciamis   128,13 ab      9,20 b 1,77 ab 5,07 a 47,83 ab 15,02 b 18,91 b 

TI.16. 
Bondowoso   132,07 c      1,67 a 2,00 b 5,57 ab 56,17 b 14,76 b 19,67 b 

TI.17. 
Pasuruan   108,63 ab      2,33 a 1,93 b 7,33 b 40,83 a 11,28 a 16,58 ab 

Remarks: * real difference(P<5%), **= very different(P<1%), the number followed by the 
same lowercase letter in the same column means that there is no real difference based 
on the Tukey test at the level = α 5% 

 
Table 1. The results of the analysis of the BNJ further test, it can be seen that the 

difference in accession causes the difference in plant height. Accession TI.16. Bondowoso 
has the highest plant height (132.07cm) compared to other accessions and TI.13 Yukum Jaya 
accession has the lowest plant height (96.73cm), while the other 3 accessions TI.14, TI.15 
and TI.17 have the same plant height.   

The results of the analysis can be found that the difference in accession causes a 
significant difference in the number of stems of temu ireng plants, F(4.8) =37.23. Number of 
pseudo-stems of accession of temu ireng plants TI.16. Bondowoso (1.67) is not significantly 
different from the accession of TI.17. Pasuruan (2.33), but significantly different from the 
number of other accession rods. 

The results of the analysis can be found that the difference in accession of temu ireng 
plants causes a significant difference in the diameter of the pseudo-stem, F(4.8)=5.213.  
Based on further tests, the highest pseudo-rod diameter at TI.16 Bondowoso accession 
(2.00cm), followed by TI.14 accession. Pangandaran and TI.17 Pasuruan are the same and 
the lowest pseudo-rod diameter at the accession of TI.13Yukum Jaya is 1.4 cm 

Based on the results of the Analyst, it can be seen that the difference in accession causes 
a significant difference in the number of leaves of the temu ireng plant, F(4.8)=5.90. Based 
on the follow-up test of the number of accession leaves of the TI.17 temu irenging. Pasuruan 
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has the highest number of leaves (7.33), accession to TI.14. Pangandaran (5, 87) and TI.16, 
Bondowoso (5.57) were relatively the same, the smallest number of leaves in the accession 
of TI.15, Ciamis (5.07) and TI.13. Yukum Jaya (4.50). 

Based on the results of the analysis, it can be seen that the difference in accession caused 
a significant difference in the leaf length of the temu ireng plant, F (4.8))=5.463. By BNJ test 
results, it can be known that the TI.13 variety. Yukum Jaya, TI.14. Pangandaran and TI.15. 
Ciamis leaf length does not differ significantly noticeably, but the variety TI.16. and TI.17 
significantly different. TI.16. Bondowoso (5.16 cm) Highest leaf length and TI.17. Pasuruan 
(40.83 cm) The shortest leaf length. The difference in character is suspected because the 
accessions obtained come from different regions, environmental influences also affect the 
morphological character of the phenotype of a plant [6]. Plants have different levels of 
adaptation to environmental changes [7]. 

Table 2. Morphological characteristics of the 5 accesion of the temu ireng rhizome 

Accesion  

Weight 
rhizome 
Harvest 

(gr) 

Wet 
weight 

rhizome 
(gr) 

Rhizome 
length 
(cm) 

Rhizhome 
Width 
(cm) 

Sum 
Rhizome 

stem  
sum  weight 

TI.13.  
Yukum Jaya  1.578,33 ab 10,48 ab     31,36 ab 16,56 b 3,36 ab 33,17 b 233,62 ab 

TI.14. 
Pangandaran 2.162,11 b 22,68 b     34,56 b 16,78 b 7,55 b 63,55 c 424,38 b 

TI.15.  
Ciamis 1.743,06 ab 12,66 ab     32,06 ab 16,64 b 3,55 ab 20,06 b 142,99 ab 

TI.16. 
Bondowoso 1.173,33 ab 12,89 ab     29,70 ab 13,95 a 5,05 ab 26,86 b 199,77 ab 

TI.17. 
Pasuruan 552,22 ab 5,37 a     25,86 a  14,00 a 2,11 a 13,11 a 22,13 a 

Remarks: * real difference(P<5%), **= very different(P<1%), the number followed by the 
same lowercase letter in the same column means that there is no real difference 
based on the Tukey test at the level of = α 5% 

 
In table 2. It can be seen based on the results of the BNJ test, it can be seen that the temu 

ireng plant accession to TI.17. Pasuruan has a significantly lower harvest rhizome weight of 
552.22 g, compared to other accessions and TI accessions.14. Pangandaran has the highest 
harvest rhizome weight. 

The accession of TI.14 Pangandaran significantly has the highest weight of harvest 
rhizome, wet rhizome weight, length of rhizome architecture, width of rhizome architecture, 
number of rhizomes, number of flexy roots, flexy root weight compared to other accessions, 
while TI.17 Pasuruan is the lowest compared to others.   

From the data table 2, it is known that the weight of wet harvest rhizomes or wet rhizomes 
is influenced by the weight of Flexy roots and the number of Flexy roots, because Flexy roots 
are a reserve of water needs, the more the number of flexy roots and the heavier the weight 
of the flxy roots, the greater the weight of the rhizomes of the temu ireng plant. 

3.1 The drying process of temu ireng rhizomes  
The optimization process of the drying process is carried out to obtain a standardized temu 
irenging simplicia. The accession of temu ireng encounters is sorted to separate good 
rhizomes from rotten/damaged rhizomes. Then a washing process is carried out to remove 
the soil that is still attached to the rhizome. Washing is also to reduce microbial 
contamination. Then a weighing of 3 kg of wet weight for each accession was carried out to 
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then carry out the slicing / sewing process. The slicing process is carried out using a manual 
slicing tool with a thickness of 4-6 mm. Then drying is carried out using an oven at a 
temperature of 40-50 0C for 48 hours. After the moisture content in the simplicia is <10%, 
then the simplicia is smoothed using a grinder with a mesh size of 3 mm. The mesh size is 
chosen not too small to prevent possible blockages in the filtration device during the 
extraction process. 

3.2 Preparation of rhizome extract of 5 accessions of the temu ireng: 
Rhizome Simplicia from all temu ireng accessions were weighed, pollinated and extracted.  
The extraction method used is maceration by stirring using a shaker while the organic 
filtering solution used is 70% food-grade ethanol with a ratio between the material and the 
filtering solution is 1:10 and the excretion time is 2 hours.   

The results of the extraction of Simplicia powder of 5 temu irenging accessions were 
analyzed to determine the yield of the extraction process. The results of the extraction can be 
used for phytochemical profile testing by KLT and KCKT.  
The results of the extraction process yield can be seen in Table-3.  

Table 3. Yield of rhizome simplicia extraction process of 5 accessions of temu ireng 

No  Code  Rendemen yield (%)  
1 TI-13 (Lampung) 14.4 
2 TI-14 (Pangandaran) 9.3 
3 TI-15 (Ciamis) 9.6 
4 TI-16 (Bondowoso) 7.1 
5 TI-17 (Pasuruan) 6.5 

 
From Table-3, the largest yield is found in the accession of TI-13 (Yukum Jaya, Central 

Lampung) with a yield value of 14.4%, while the smallest is the accession of TI-17 Pasuruan 
with a yield value of 6.5%.  

3.3 Quality test of temu  ireng rhizome Simplicia 
The quality test of simplicia was carried out on rhizome simplicia of one of the accessions of 
TI-13 to TI-17. The test method and test parameters refer to the quality standard document 
of the Indonesian Herbal Pharmacopoeia (FHI), while the analysis method refers to Materia 
Medika Indonesia (MMI).  The quality testing of nonspecific parameters includes drying 
shrinkage tests, total ash content, acid insoluble ash content, water soluble juice content, 
ethanol soluble juice content and microbial contamination values in the form of total plate 
numbers and mold/yeast numbers. Testing is carried out by Gravimetry method 

 Table 4. Non-Specific Parameter Test Results 

No. Accesion 
Drying 

Depreciation 
Value (%) 

Totasl Ash 
Content 

(%) 

Ash 
insoluble 
acid (%) 

Water 
soluble 

yield (%) 

Ethanol 
soluble (%) 

1 Bondowoso 9.40 5.57 2.24 12.58  
2 Ciamis 14.29 6.03 1.23 12.26  
3 Lampung 10.02 4.95 1.27 9.84  
4 Pangandaran 9.83 4.60 0.66 10.59 2.9 
5 Pasuruan 10.60 8.62 0,76 14.81  
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The degree of drying shrinkage in the five accessions of the temu irenging varied. The 
temu irenging of Pangandaran and Bondowoso accession has a drying shrinkage rate that is 
in accordance with FHI standards, which are 9.83% and 9.40% respectively, where the FHI 
standard stipulates a drying shrinkage rate of no more than 10%. Temu Ireng Ciamis, 
Lampung and Pasuruan have a drying shrinkage rate above the FHI standard limit. 

The total ash content test at the average temu irenging has a value in accordance with the 
FHI standard, which is no more than 7%. Only Pasuruan accession has a total ash content 
value that exceeds the FHI standard, which is 8.62%. It is suspected that the minerals 
contained internally and externally contaminate from the beginning to the end of the extract's 
manufacture. Some of the impurities that are contaminated are sand, dust, soil and silica [8]. 

In the test of acid insoluble ash content, Bondowoso temu ireng has a value of 2.24% 
while the FHI standard is no more than 1.7%. The content of acid insoluble ash from the temu 
irenging simplicia of Ciamis, Lampung, Pasuruan and Pangandaran accession is still in 
accordance with FHI standards. These acid-insoluble impurities can be silica or sand found 
in vegetable samples [9]. This is possible that during the preparation of the extract, there are 
impurities such as sand and silica that contaminate so that the purity of the extract is reduced 
and the content of the extract's acid insoluble ash has not met the requirements. 

Water and ethanol soluble juice levels are a quantitative method for the amount of 
compound content in simplicia that is able to be attracted by solvents. The FHI standard 
requires that the water-soluble juice content of temu irenging simplicia exceed 12.3%. Only 
the Bondowoso and Pasuruan accession temu ireng finds meet the FHI standard, while for 
the ethanol soluble juice content, only the Pasuruan accession temu ireng has just been tested 
and has a value below the FHI standard, which is 3.14% and 2.9% respectively. The standard 
soluble algae content of FHI ethanol is more than 5.8%. 

Testing for microbial contamination includes the Total Plate Number (ALT) for bacteria 
and the Mold/Yeast Number (AKK).  The Total Plate Number Test in all temu irenging 
accessions has a value in accordance with BPOM standards, which does not exceed 1x106 
CFU/ml. As for the mold/yeast number test, all temu irenging accessions also showed values 
that were in accordance with BPOM standards, which did not exceed 1x104 CFU/ml. 

Table 5. Microbial Contamination Test Results 

No. Aksesi Total Plate Number 
(CFU/ml) 

Mold/Yeast Number 
(CFU/ml) 

1 Bondowoso 9.7 x 105 1.8 x 102 
2 Ciamis 20 x 105 3 
3 Lampung 14 x 105 1.3 x 102 
4 Pangandaran 12 x 105 3 
5 Pasuruan 5.3 x 105 1.8 x 102 

Conclusion 
The results showed that Accession TI. 14 (Pangandaran) had the highest harvest rhizome 
weight (2162.11 g), wet rhizome (22.68 g), rhizome architectural length (34.56 g), rhizome 
architectural width (16.78 g), number of rhizomes (7.55), number of flexy roots (7.55), and 
flexy root weight (424.38 g) compared to other accessions. The largest yield of Simplicia 
extract was found in the accession of TI-13 Yukum Jaya (Central Lampung) with a yield 
value of 14.4%, while the smallest was in the accession of TI-17 Pasuruan with a yield value 
of 6.5%. 

The simplicia quality test of nonspecific parameters includes drying shrinkage rate, total 
ash content, acid insoluble ash content, water-soluble juice content, ethanol soluble juice 
content and microbial contamination values in the form of total plate numbers and mold/yeast 
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contained internally and externally contaminate from the beginning to the end of the extract's 
manufacture. Some of the impurities that are contaminated are sand, dust, soil and silica [8]. 

In the test of acid insoluble ash content, Bondowoso temu ireng has a value of 2.24% 
while the FHI standard is no more than 1.7%. The content of acid insoluble ash from the temu 
irenging simplicia of Ciamis, Lampung, Pasuruan and Pangandaran accession is still in 
accordance with FHI standards. These acid-insoluble impurities can be silica or sand found 
in vegetable samples [9]. This is possible that during the preparation of the extract, there are 
impurities such as sand and silica that contaminate so that the purity of the extract is reduced 
and the content of the extract's acid insoluble ash has not met the requirements. 

Water and ethanol soluble juice levels are a quantitative method for the amount of 
compound content in simplicia that is able to be attracted by solvents. The FHI standard 
requires that the water-soluble juice content of temu irenging simplicia exceed 12.3%. Only 
the Bondowoso and Pasuruan accession temu ireng finds meet the FHI standard, while for 
the ethanol soluble juice content, only the Pasuruan accession temu ireng has just been tested 
and has a value below the FHI standard, which is 3.14% and 2.9% respectively. The standard 
soluble algae content of FHI ethanol is more than 5.8%. 

Testing for microbial contamination includes the Total Plate Number (ALT) for bacteria 
and the Mold/Yeast Number (AKK).  The Total Plate Number Test in all temu irenging 
accessions has a value in accordance with BPOM standards, which does not exceed 1x106 
CFU/ml. As for the mold/yeast number test, all temu irenging accessions also showed values 
that were in accordance with BPOM standards, which did not exceed 1x104 CFU/ml. 

Table 5. Microbial Contamination Test Results 

No. Aksesi Total Plate Number 
(CFU/ml) 

Mold/Yeast Number 
(CFU/ml) 

1 Bondowoso 9.7 x 105 1.8 x 102 
2 Ciamis 20 x 105 3 
3 Lampung 14 x 105 1.3 x 102 
4 Pangandaran 12 x 105 3 
5 Pasuruan 5.3 x 105 1.8 x 102 

Conclusion 
The results showed that Accession TI. 14 (Pangandaran) had the highest harvest rhizome 
weight (2162.11 g), wet rhizome (22.68 g), rhizome architectural length (34.56 g), rhizome 
architectural width (16.78 g), number of rhizomes (7.55), number of flexy roots (7.55), and 
flexy root weight (424.38 g) compared to other accessions. The largest yield of Simplicia 
extract was found in the accession of TI-13 Yukum Jaya (Central Lampung) with a yield 
value of 14.4%, while the smallest was in the accession of TI-17 Pasuruan with a yield value 
of 6.5%. 

The simplicia quality test of nonspecific parameters includes drying shrinkage rate, total 
ash content, acid insoluble ash content, water-soluble juice content, ethanol soluble juice 
content and microbial contamination values in the form of total plate numbers and mold/yeast 

  

numbers. The largest yield of Simplicia extract was found in the accession of TI-13 Yukum 
Jaya, with a yield value of 14.4%, while the smallest was in the accession of TI-17 Pasuruan 
with a yield value of 6.5%. The drying shrinkage rate of Pangandaran accession is 9.83% and 
Bondowoso 9.40%, has a drying shrinkage rate in accordance with FHI standards of not more 
than 10%, Ciamis, Lampung and Pasuruan have drying shrinkage above the FHI standard 
limit. The total ash content at the average temu irenging has a value in accordance with the 
FHI standard, which is no more than 7%, only Pasuruan accession has a total ash content 
value that exceeds the FHI standard, which is 8.62%. The ash content is insoluble in acid, 
Bondowoso temu ireng has a value of 2.24% while the FHI standard is no more than 1.7%. 
The content of acid insoluble ash from the temu irenging simplicia of Ciamis, Lampung, 
Pasuruan and Pangandaran accession is still in accordance with FHI standards. 

Qualitative standards Only the watersoluble juice content of Bondowoso and Pasuruan 
accession temu ireng the FHI standard of 12.3% and the ethanol soluble juice content of only 
the Pasuruan accession temu ireng has just been tested and has a value below the FHI 
standard, namely 3.14% and 2.9% respectively, the standard of FHI ethanol soluble juice 
content is more than 5.8%. The Total Plate Number Test on all temu irenging accessions has 
a value that is in accordance with BPOM standards, which does not exceed 1x106 CFU/ml 
and the mold/yeast number test for all temu irenging accessions also shows a value that is in 
accordance with BPOM standards, which does not exceed 1x104 CFU/ml. 
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