
MS 2474:2012 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Phytopharmaceutical aspect of spray dried 
solvent extract from dried aerial part of 
dukung anak - Specification 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ICS: 67.220.10  
 
Descriptors: dukung anak, phytopharmaceutical, extract, Phyllanthus niruri, specification, organic  
 compound, plant 
 
 
 

© Copyright 2012 
 
DEPARTMENT OF STANDARDS MALAYSIA

MALAYSIAN 
STANDARD



 
DEVELOPMENT OF MALAYSIAN STANDARDS 
 

 

The Department of Standards Malaysia (STANDARDS MALAYSIA) is the national 

standards and accreditation body of Malaysia. 

 

The main function of STANDARDS MALAYSIA is to foster and promote standards, 

standardisation and accreditation as a means of advancing the national economy, 

promoting industrial efficiency and development, benefiting the health and safety of 

the public, protecting the consumers, facilitating domestic and international trade and 

furthering international cooperation in relation to standards and standardisation. 

 

Malaysian Standards (MS) are developed through consensus by committees which 

comprise balanced representation of producers, users, consumers and others with 

relevant interests, as may be appropriate to the subject at hand. To the greatest 

extent possible, Malaysian Standards are aligned to or are adoption of international 

standards. Approval of a standard as a Malaysian Standard is governed by the 

Standards of Malaysia Act 1996 [Act 549]. Malaysian Standards are reviewed 

periodically. The use of Malaysian Standards is voluntary except in so far as they are 

made mandatory by regulatory authorities by means of regulations, local by-laws or 

any other similar ways. 

 

STANDARDS MALAYSIA has appointed SIRIM Berhad as the agent to develop, 

distribute and sell the Malaysian Standards. 

 

For further information on Malaysian Standards, please contact: 

 

Department of Standards Malaysia OR SIRIM Berhad 
Ministry of Science, Technology and Innovation             (Company No. 367474 - V) 
Level 1 & 2, Block 2300, Century Square  1, Persiaran Dato’ Menteri 
Jalan Usahawan  Section 2, P.O. Box 7035  
63000 Cyberjaya  40700 Shah Alam 
Selangor Darul Ehsan  Selangor Darul Ehsan 
MALAYSIA  MALAYSIA 
 
Tel:  60 3 8318 0002  Tel:  60 3 5544 6000 
Fax: 60 3 8319 3131  Fax: 60 3 5510 8095 
http://www.standardsmalaysia.gov.my    http://www.sirim.my  
 
E-mail: central@standardsmalaysia.gov.my               E-mail: msonline@sirim.my 



MS 2474:2012 

© STANDARDS MALAYSIA 2012 - All rights reserved i 

 
 
 
 
CONTENTS 
 
 

Page 
 
Committee representation .......................................................................................................... ii 
 
Foreword.................................................................................................................................... iii 
 
 
1 Scope ......................................................................................................................1 
 
2 Normative references..............................................................................................1 
 
3 Terms and definitions..............................................................................................1 
 
4 Solvent extraction....................................................................................................2 
 
5 Drying......................................................................................................................2 
 
6 Formulation .............................................................................................................2 
 
7 Standardisation .......................................................................................................2 
 
8 Stability of extract....................................................................................................3 
 
9 Application...............................................................................................................3 
 
10 Storage, packaging and labelling of extract............................................................3 
 
11 Compliance with the standard.................................................................................4 
 
12 Legal requirements .................................................................................................4 
 
 
Table 1 Specification of spray dried ethanol or iso-propyl alcohol and water (7:3)  
 extracts of Phyllanthus niruri...................................................................................2 
 
Table B1 Elution gradient .......................................................................................................7 
 
 
Annex A Production flow chart of Phyllanthus niruri (Dukung anak) extract .........................5 
 
Annex B Qualitative and quantitative determination of marker compounds..........................6 
 
 
Bibliography................................................................................................................................9 
 
 



MS 2474:2012 

 © STANDARDS MALAYSIA 2012 - All rights reserved ii 

 
 
 
 
Committee representation 
 
 
The Industry Standards Committee on Food, Food Products and Food Safety (ISC U) under whose authority this 
Malaysian Standard was developed, comprises representatives from the following organisations: 
 
Department of Agriculture Malaysia 
Department of Chemistry, Malaysia 
Department of Islamic Development Malaysia 
Department of Standards Malaysia 
Federal Agricultural Marketing Authority 
Federation of Malaysian Manufacturers 
Malaysian Agricultural Research and Development Institute 
Malaysian Association of Standards Users 
Malaysian Institute of Food Technology 
Malaysian Palm Oil Association 
Malaysian Palm Oil Board 
Ministry of Agriculture and Agro-Based Industry Malaysia 
Ministry of Health Malaysia 
Ministry of International Trade and Industry 
Ministry of Science, Technology and Innovation (National Biotechnology Division) 
SIRIM Berhad (Secretariat) 
SME Corporation Malaysia 
Universiti Kebangsaan Malaysia 
Universiti Putra Malaysia 
 
 
The Technical Committee on Herbs and Spices which supervised the development of this Malaysian Standard 
consists of representatives from the following organisations: 
 
Adabi Consumer Industries Sdn Bhd 
Biotropics Malaysia Berhad 
Department of Agriculture Malaysia 
Forest Research Institute Malaysia 
Institute for Medical Research 
Malaysian Agricultural Research and Development Institute 
Ministry of Health Malaysia (National Pharmaceutical Control Bureau) 
Nestle Manufacturing (M) Sdn Bhd 
SIRIM Berhad (Secretariat) 
TPM Biotech Sdn Bhd 
Universiti Putra Malaysia 
Universiti Sains Malaysia 
 
 
The Working Group on Phytopharmaceutical Aspect of Herbs which developed this Malaysian Standard consists of 
representatives from the following organisations: 
 
Forest Research Institute Malaysia 
Institute for Medical Research 
Nestle Manufacturing (M) Sdn Bhd 
Nova Laboratories Sdn Bhd 
Phytes Biotek Sdn Bhd 
SIRIM Berhad (Secretariat) 
TPM Biotech Sdn Bhd  
Universiti Kebangsaan Malaysia 
Universiti Sains Malaysia 
Universiti Teknologi Malaysia (Institute of Bioproduct Development) 
 



MS 2474:2012 

© STANDARDS MALAYSIA 2012 - All rights reserved iii

 
 
 
 
FOREWORD 
 
 
This Malaysian Standard was developed by the Working Group on Phytopharmaceutical 
Aspect of Herbs under the authority of the Industry Standards Committee on Food, Food 
Products and Food Safety. 
 
This Malaysian Standard is based on the Malaysian Herbal Monograph and findings by 
reliable research institutions. 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
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Phytopharmaceutical aspect of spray dried solvent extract from dried 
aerial part of dukung anak - Specification 

 
 
1 Scope 
 
This Malaysian Standard prescribes the commercial quality requirements of spray dried of 
solvent extracts of ethanol and water (7:3) or iso-propyl alcohol and water (7:3) derived from 
dried aerial part of Phyllanthus niruri (Euphorbiaceae).  This herb is also known as ‘dukung 
anak’. 
 
 
2 Normative references 
 
The following normative references are indispensable for the application of this standard.  For 
dated references, only the edition cited applies.  For undated references, the latest edition of 
the normative references (including any amendments) applies. 
 
MS 1860, Herbs and herbal products - Vocabulary 
 
Malaysian Herbal Monograph, Volume 2, 2009 
 
ASEAN Guideline on Stability Study of Drug Product, 2005 
 
 
3 Terms and definitions 
 
For the purposes of this standard, the following terms and definitions given in MS 1860 and 
the following apply. 
 
3.1 Extract 
 
A concentrated form of the herbal preparation obtained by processing the crude herb with an 
appropriate solvent, by maceration, fractionation, infusion, supercritical fluid extraction or any 
other means of extraction.  
 
3.2 Standardised extract  
 
Extracts can be standardised to different degree or level of requirement, either: 
 
a) chemically standardised, which means extracts shall contain consistent level of marker 

compound(s) qualitative and quantitatively; or 
 
b) biologically standardised, which means extracts shall expressed consistent 

pharmacological effect on certain biological method; or 
 
c) chemically and biologically guaranteed, which means guaranteed potency extracts. 
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4 Solvent extraction  
 
Flow chart of extraction process of Phyllanthus niruri is as specified in Annex A. The solvent 
used is ethanol and water (7:3) or iso-propyl alcohol and water (7:3). The ethanol or iso-
propyl alcohol shall be of food grade quality. 
 
 
5 Drying 
 
Recommended methods of drying for Phyllanthus niruri extracts is spray drying. See 
Annex A. 
 
 
6 Formulation 
 
6.1 Any suitable excipient such as maltodextrin, dextrose and lactose can be used.  
 
6.2 Finished products shall be in the form of oral dosage, but not limited to soluble powder, 
capsule and tablet. 
 
 
7 Standardisation  
 
7.1 Spray dried extract shall be standardised to the following requirements: 
 

Table 1. Specification of spray dried ethanol or iso-propyl alcohol and water (7:3) 
extracts of Phyllanthus niruri 

 
Marker compound Amount (%) 

Corilagin 1.8 – 2.2  
Total flavonoids > 8.0 

 
7.2 Results of analysis and expiry date shall be recorded on Certificate of Analysis (COA) 
of every batch of production. 
 
7.3 Recommended method of analysis for qualitative and quantitative determination of 
marker compounds are as prescribed in Annex B. 
  
7.4 pH of spray dried water extracts of Phyllanthus niruri shall be 4.38 + 0.2. 
 
7.5 Standardised extracts shall be free from any chemical adulterants.  
 
7.6 Generally, for healthy people, the recommended daily consumption of spray dried 
standardized extract of Phyllanthus niruri is 500 mg.  
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8 Stability of extract 

 
8.1 Shelf life can be determined using the method described in the ASEAN Guideline on 
Stability Study of Drug Product (2005). 
 
8.2 Estimated shelf life for spray dried standardized extract of Phyllanthus niruri is three 
years at room temperature 15 °C - 30 °C in dry, air-tight container and protected from light. 
 
 
9 Application 
 
Extracts may be used as food ingredients and shall comply with food regulations.  
 
 
10 Storage, packaging and labelling of extract  
 
10.1 Extract shall be packed and stored in suitable food grade packing material/ container, 
such as double layer nylon polyethylene (NYPE) and it shall not alter the quality of the extract.  
It shall be air-tight. 
 
10.2 Packed extract shall be stored in a room temperature 15 °C - 30 °C dry, air-tight 
container and protected from light.    
 
10.3 Each individual package shall be marked legibly and indelibly or label shall be attached 
to the package, with the following information: 
 
a) name of product; 
 
b) batch number; 
 
c) percentage of corilagin; 
 
d) percentage of total flavonoids;  
 
e) specification (standardised to specific marker compound(s)); 
 
f) nett weight in kilogrammes; 
 
g) name and address of supplier and/ or exporter;  
 
h) date of manufacturing; 
 
i) expiry date; and 
 
j) country of origin (optional).  
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11 Compliance with the standard 
 
Upon testing, when each sample is found to conform to the requirements specified in this 
standard, the lot, batch or consignment from which the sample has been drawn shall be 
deemed to comply with this standard. 
 
 
12 Legal requirements 
 
The product shall comply with the requirements of the legislation currently in force in 
Malaysia. 



MS 2474:2012 

© STANDARDS MALAYSIA 2012 - All rights reserved 5

 
 
 
 

Annex A 
(normative) 

 
Production flow chart of Phyllanthus niruri (Dukung anak) extract 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
QC 1 is quality control and analysis of raw material (Organoleptic (appearance, odour and taste), moisture content, 
ash content, microbial limit test and heavy metals) 
QC 2 is quality control checking of internal in process (Extractive value and pH) 
QC 3 is quality and analysis of powdered extract (Appearance, solubility, chemical profiling, moisture content, 
microbial limit test, heavy metals and chemical assay) 
 

Phyllanthus niruri dried aerial part 

Crude powdered extract
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Spray drying 
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Annex B 
(informative) 

 
Qualitative and quantitative determination of marker compounds 

 
 
B1 Assay of corilagin by high performance liquid chromatography 
(HPLC) 
 
B1.1 Method of preparation 
 
B1.1.1 Standard solution 
 
Weigh accurately about 2.5 mg of corilagin reference standard and dissolve into 10.0 ml 
ethanol 70 % (v/v). Sonicate for 10 min. Filter through 0.45 μm membrane filter. 
 
B1.1.2 Test solution 
 
Weigh accurately about 500.0 mg of Phyllanthus niruri powdered extract and dissolve into 
20.0 ml of ethanol 70 % (v/v). Sonicate for 20 min and centrifuge at 4000 rotation per minute 
at 25OC for 10 min.  Transfer the supernatant to a 25.0 ml volumetric flask and dilute to 
volume with ethanol 70 % (v/v). Transfer 1.0 ml of the diluted solution to a 10.0 ml volumetric 
flask and dilute to volume with water.  Filter through 0.45 μm membrane filter. 
 
B1.2 Assay of corilagin 
 
B1.2.1 This assay can be used to determine corilagin in plant materials and dried extracts.   
 
B1.2.2 Reagents:   Acetonitrile, 99.99 % HPLC grade 
   Glacial acetic acid 
   Reverse osmosis water 
 
B1.2.3 Column: Sinochrom ODS BP1, 250 x 4.6 mm, 5.0 μm particle size 
 Mobile phase: Use variable mixtures of solution A and B as directed for analysis 

mode  
 
  Solution A: Prepare 0.02 percent acetic acid in water, filter through 

0.45 μm membrane filter 
  Solution B: Acetonitrile, filter through 0.45 μm membrane filter 
 
 
 
 
 
 
 
 
 
 

                                                      
1 Sinochrom ODS BP is an example of a suitable product available commercially. This information is given for the 
convenience of users of this Malaysian Standard and does not constitute an endorsement by the Department of 
Standards Malaysia of this product. 



MS 2474:2012 

© STANDARDS MALAYSIA 2012 - All rights reserved 7

 
 
 
 
B1.2.4 Elution gradient: 

Table B1.  Elution Gradient 
 

Time (minutes) Solution A (%) Solution B (%) Elution 
0 100 0 Isocratic 
4 86.5 13.5 Step gradient 
30 86.5 13.5 Isocratic 
4 100 0 Step gradient 

 
B1.2.5 Flow rate: 1.5 ml/min 
 
B1.2.6 Detection: UV at 270 nm 
 
B1.3 Method of assay 
 
Inject separately 20.0 μL of each solution into the chromatograph.  Record the chromatogram, 
retention time and measure the area of corilagin.  The retention time of corilagin is about 10.0 
min. 
 
B1.4 Calculation 
 
Calculate the quantity of corilagin in the sample of Phyllanthus niruri extract in percentage by 
using the formula: 
 

25,000 C(rt/Wrs) 
 
where, 
 
C   is concentration of corilagin reference standard in the standard solution (mg/ml); 
 
W  is weight of sample taken to prepare the test solution (mg); 
 
rt    is peak area of corilagin obtained from the test solution; and 
 
rs    is peak area of corilagin obtained from the standard solution. 
 
B1.5 HPLC analysis can be performed using an equivalent pre-calibrated system provided 
the results obtained are comparable.  
 
 
B2 Assay of total flavonoids by UV spectrophotometry 
 
B2.1 Method of preparation 
 
B2.1.1 Blank solution 
 
Transfer 2.0 ml of ethanol 70 % (v/v) to a 25.0 ml volumetric flask.  Add 1.0 ml of sodium 
nitrite 5 % (w/v) and wait for 6 min.  Add 1.0 ml of aluminium nitrate 10 % (w/v) and wait for 6 
min.  Add 10.0 ml of sodium hydroxide 4 % (w/v) into the solution and dilute to volume with 
water.  Wait for 15 min before assay. 
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B2.1.2 Standard solution 
 
Weigh accurately about 10.0 mg of rutin reference standard in a 10 ml volumetric flask and 
dissolve with 5.0 ml of ethanol 70 % (v/v).  Sonicate for 10 min and make up to volume with 
ethanol 70 % (v/v).  Transfer 2.0 ml of the diluted solution to a 25 ml volumetric flask.  Add 1.0 
ml of sodium nitrite 5 % (w/v), shake and wait for 6 min.  Add 1.0 ml of aluminium nitrate 10 % 
(w/v), shake and wait for 6 min.  Add 1.0 ml of sodium hydroxide 4 % (w/v) into the solution 
and make up to volume with water.  Shake and wait for 15 min before assay. 
 
B2.1.3 Test solution 
 
Weigh accurately about 20.0 mg of Phyllanthus niruri powdered extract in a 10 ml volumetric 
flask and dissolve with 10.0 ml of ethanol 70 % (v/v).  Sonicate for 10 min and make up to 
volume with ethanol 70 % (v/v).  Transfer 2.0 ml of the diluted solution to a 25 ml volumetric 
flask.  Add 1.0 ml of sodium nitrite 5 % (w/v), shake and wait for 6 min.  Add 1.0 ml of 
aluminium nitrate 10 % (w/v), shake and wait for 6 min.  Add 10.0 ml of sodium hydroxide 4 % 
(w/v) into the solution and make up to volume with water.  Shake and wait for 15 min before 
assay. 
 
B2.2 Assay of total flavonoids 
 
B2.2.1 This assay is based on Chinese Pharmacopoeia, English Edition (2000) with 
modification and can be used to determine total flavonoids in plant materials and dried 
extracts.  
 
B2.2.2 Reagent:   Sodium nitrite (AR grade), NaNO2  
   Aluminium nitrate (AR grade), Al(NO3)3.9H2O 
   Sodium hydroxide (AR grade), NaOH 
   Reverse osmosis water 
 
B2.3 Method of assay 
 
Measure the absorbance of total flavonoids using a UV-Vis spectrophotometer at a 
wavelength of 500 nm. The absorbance of total flavonoids ranges between 0.200 and 0.800.  
If the absorbance is out of range, repeat the analysis by adjusting the sample weight 
accordingly or dilute the sample solution. 
 
B2.4 Calculation 
 
Calculate the quantity of total flavonoids, as rutin equivalents (RE) in the sample of 
Phyllanthus niruri extract in percentage by using the formula: 
 

25,000 C (rt/Wrs) 
 
where, 
 
C   is concentration of rutin reference standard in the standard solution (mg/ml); 
 
W  is weight of sample taken to prepare the test solution (mg); 
 
rt    is absorbance of total flavonoids obtained from the test solution; and 
 
rs    is absorbance of total flavonoids obtained from the standard solution. 
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