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ABSTRACT
Background: Coleus forskohlii is a well‑known industrially important medicinal 
plant, for its high forskolin content. Objective: A simple, selective, and sensitive 
high‑performance thin layer chromatography (HPTLC) method was developed 
and validated for simultaneous quantification of forskolin and iso‑forskolin in C. 
forskohlii germplasm collected from the Eastern Ghats, India. Materials and 
Methods: Chromatographic separation of the targeted marker(s) was obtained 
on precoated silica plates using toluene: ethyl acetate: methanol (90:30:0.5, 
v/v/v) as the mobile phase. Results: Densitometric quantification of forskolin 
and iso‑forskolin was carried out at 545 nm. Forskolin and iso‑forskolin were 
identified by comparing the ultraviolet spectra of standard and sample track 
at Rf of 0.64 ± 0.02 and 0.36 ± 0.01, after derivatization with anisaldehyde 
sulfuric acid reagent. The linearity of both the analytes was obtained in the 
range of 300–1200 ng/spot with the regression coefficient (R2) of 0.991 and 
0.986. Recovery of analyte (s) at three levels, namely, 100, 150, and 200 ng/
spot was found to be 100.46% ± 0.29%, 99.64% ± 0.33%, 100.02% ± 0.76% 
and 99.76% ± 0.62%, 99.56% ± 0.35%, 100.02% ± 0.22%, respectively, for 
forskolin and iso‑forskolin. The content of forskolin and iso‑forskolin varies 
from 0.046% to 0.187% and 0.002% to 0.077%, respectively (dry weight 
basis), the maximum content of both the markers was found in NBC‑31, from 
Thakurwada, Maharashtra. Conclusion: The developed HPTLC method was 
linear, accurate, and reliable as per the International Council for Harmonisation 
of Technical Requirements for Registration of Pharmaceuticals for Human 
Use guidelines. The study aids in the identification of elite chemotype for 
commercial prospection of industrially viable medicinal crop.
Key words: Chemotype, Coleus forskohlii, forskolin, high‑performance 
thin layer chromatography, iso‑forskolin

SUMMARY
•  12 Samples are collected from different locations of the eastern ghat regions
•  Quantification of two major marker forskolin and iso forskolin
•  The maximum content of both the markers was found in NBC ‑31, from 

Thakurwada, Maharashtra

•  Identification of elite chemotype of collected samples may be useful for 
commercial prospection in industries.
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INTRODUCTION
Coleus forskohlii  (Wild.) Briq.  (family: Lamiaceae) is perennial species 
available in tropical and subtropical parts of India, Pakistan, Sri Lanka, 
etc. The roots have been used in various Ayurvedic formulations and 
cosmetic products with huge industrial potential in the near future.[1] 
Traditionally, the roots have been used as condiments, for the preparation 
of pickles,[2] and juice is used in constipation.[3] Tribes of Trichigadi in 
Nilgiri, South India, consider the decoction of tuberous roots as tonic.[4] 
The species is industrially demanded for its forskolin contents, which is 
used to treat glaucoma, cardiac problems, and also used in the treatment 
of certain types of cancers.[5]

Forskolin is a diterpene which interacts with various membrane 
proteins including adenylyl cyclase, the glucose transporter, the 

voltage‑gated potassium channel, and ligand‑gated ion channel. 
The major chemical constituents of C. forskohlii are diterpenoids, 
namely, dactyl forskolin, 9‑deoxyforskolin, 1, 9‑deoxy forskolin, 1, 
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9‑dideoxy‑7‑deacetylforskolin in addition to forskolin  (7‑acetoxy‑8, 
13‑epoxy‑1, 6, 9‑trihydroxylabd‑14‑en‑11‑one),[6‑8] alpha‑amyrin, 
betulin acid, alpha‑cedrol, and beta‑sitosterol.[9] Recently, two more 
new labdane diterpene glycosides, forskoditerpenoside A and B, 
were also isolated from the ethanolic extract of the whole plant.[10] 
Iso‑forskolin is also known as 6‑acetyl‑7‑deacetyl forskolin, an analog 
of diterpene forskolin is also present in C. forskohlii.[11,12] Iso‑forskolin 
increased cyclic adenosine monophosphate  (cAMP) level in rat 
liver homogenate and relaxed the histamine‑induced contraction of 
isolated guinea pig lungs and trachea smooth muscle.[13,14] Recently, 
iso‑forskolin was reported to activate adenylyl cyclase isoforms.[15] 
The variation, as well as maximum forskolin content (1.024%) among 
the natural germplasm in C. forskohlii, was previously reported 
by our group from Nilgiri Hills and Western Himalayan regions of 
India.[16,17] Simultaneous densitometric quantification of forskolin 
and iso‑forskolin in the germplasm collected from the natural 
population (Eastern Ghat regions) of C. forskohlii is still not available 
to the best of our knowledge and literature survey. Thus, the major 
objective of the present study is to develop and validate a simple, 
precise, selective, and reproducible high‑performance thin layer 
chromatography  (HPTLC) method for separation and simultaneous 
quantification of forskolin and iso‑forskolin in C. forskohlii. Further, 
this is essential to record the variation in the natural population of 
targeted species for identification of elite chemotype of C. forskohlii 
to promote the commercial cultivation and industrial prospection of 
this species.

EXPERIMENTAL
Plant materials and extraction
C.  forskohlii  (roots) samples were collected in the month August 
2014 from different locations of Eastern Ghats, India. Totally 
72 plants from 12 different populations  (each 5–7 plants) were 
collected and a specimen is deposited in the herbarium repository of 
CSIR‑NBRI [Table 1]. Root sample(s) were washed, chopped, shade 
dried, and coarsely powdered. Accurately about 2  g of powdered 
sample was soaked in 100% methanol  (100  ml  ×  3  times) at room 
temperature (27°C ± 2°C) for 24 h. The sample was filtered and the 
residue was again soaked with fresh methanol. The procedure was 
repeated thrice. The pooled filtrate was concentrated using rotator 
evaporator  (Buchi, USA) under standard condition of temperature 
and pressure. Extractive yield of collected sample was presented in 
supplementary Table 1.

Reagents
Toluene, ethyl acetate, methanol, and HPTLC‑precoated silica gel 
60 GF254  (20  ×  10  cm) plate  (Merck, India) were used. Forskolin 

(Sigma‑Aldrich, France; purity 98%) and iso‑forskolin  (Natural 
Remedies, Bangalore; purity 95%) were used as standard for 
quantification studies. Before use, solvents were filtered and sonicated 
for 15  min. All other chemicals and reagents used were of analytical 
grade purity.

Stock solution of standard compounds and samples
A stock solution of samples and the marker compounds of strength 
10 mg/ml and 1 mg/ml, respectively, were prepared in methanol and stored 
at 40°C for further use. Working solution of plant samples (1.0 mg/ml) 
and standard compounds, i.e., forskolin and iso‑forskolin  (0.1 mg/ml) 
were freshly prepared from stock on the same day for analytical work. 
Sample and standard compound dilution were filtered through 0.45 µ 
filter paper (Millipore, UDA) before HPTLC injection.

High-performance thin layer chromatography method
Apparatus
A CAMAG Linomat V automated TLC applicator, CAMAG twin 
trough glass chamber, and a CAMAG TLC scanner model 3 equipped 
with CAMAG Wincats IV software were used during the study at a 
temperature of (27°C ± 2°C) and at relative humidity.

Chromatographic experiments
Sample and standard compounds were applied on precoated silica gel 
60F254 HPTLC plate with 6 mm‑wide bands positioned 15  mm from 
the bottom and 8  mm from the side of the plate, using a CAMAG 
100 µl sample syringe  (Hamilton, Switzerland) with a Linomat 
5 applicator  (CAMAG, Switzerland) under the flow of N2 gas. These 
conditions were kept constant throughout the analysis of samples. The 
linear ascending development was carried out in the CAMAG glass twin 
trough chamber (20 cm × 10 cm) after saturation with the mobile phase. 
The mobile phase was selected using a Vario system, wherein varying 
ratio and polarity were tried. The mobile phase consisting of toluene: 
ethyl acetate: methanol (09:03:0.05 v/v/v) was optimized for quantitative 
study. The saturation time of the TLC chamber in the mobile phase was 
optimized to 10  min for a good resolution of the tested markers and 
the total run time was  ~25  min at room temperature  (27°C  ±  2°C). 
TLC plate was developed up to a distance of 80 mm from the point of 
application, derivatized with anisaldehyde sulfuric acid, and dried in hot 
air oven at 105°C. Scanning of the TLC plate was performed using the 
CAMAG TLC Scanner 3 at single wavelength λma × 545 nm in ultraviolet 
absorbance mode for all tracks; slit dimension was 4 mm × 0.45 mm.[18]

Validation of the developed method
Validation of the developed quantitative HPTLC method includes the 
evaluation of parameters such as specificity, linearity, sensitivity, accuracy, 
recovery, precision, and robustness as per the ICH guidelines (2005).[19]

Table 1: Passport data of Coleus forskohlii collected from different locations of Eastern Ghats

Collection number Location/district/state Soil type Altitude (m) Latitude Longitude
NBC‑26 Parseoni/Nagpur/Maharashtra Black soil 310 21°22’32.51”N 79°09’07.31”E
NBC‑27 Nanha Magli/Maharashtra Black soil 268.59 21°04’57.64”N 79°21’39.56”E
NBC‑28 Bhamewada/Maharashtra Black soil 267.68 21°07’15.74”N 79°22’58.74”E
NBC‑29 Narkhed/Maharashtra Black soil 413.10 21°28’18.00”N 78°32’06.00”E
NBC‑30 Pandhurna/Maharashtra Black soil 416.76 20°18’41.47”N 76°49’54.24”E
NBC‑31 Thakurwada/Katol/Maharashtra Black soil 417.98 21°16’12.00”N 78°34’48.00”E
NBC‑32 Kurnool/Andhra Pradesh Red soil 535 16°03’11.00”N 78°53’27.20”E
NBC‑33 CIMAP/Bengaluru/Karnataka Red gravel soil 909.75 12°58’17.76”N 77°35’40.43”E
NBC‑45 Chamundi Hills/Karnataka Stony soil 1024.69 12°16’30.92”N 76°40’12.53”E
NBC‑54 Panchgani Hills/Maharashtra Stony soil 4203 17°55’48.67’’N 73°38’53.15’’E
NBG‑55 Khandala/Pune/Maharashtra Stony soil 1450 18°45’21.57’’N 73°20’31.67’’E
NBC‑56 Khambhat Ki Ghati/Maharashtra Stony soil 2186 17°35’43.20’’N 74°02’08.18’’E
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RESULTS
Calibration and quantification
Linearity was achieved with a concentration range of 300–1200 ng/spot 
for both standard compounds, forskolin and iso‑forskolin [Figure 1], with 
regression coefficients (R2) 0.982 and 0.973 and correlation coefficients 
(r) 0.991 and 0.986, respectively [Table 2, Supplementary Figures 1 and 2]. 
The result of quantitative determination of forskolin and iso‑forskolin in 
C. forskohlii is presented in Figure 2. Forskolin and iso‑forskolin content 
in germplasm varied from 0.046% to 0.187% and 0.002% to 0.077%, 
respectively (dry weight basis). NBC‑31 from Thakurwada, Maharashtra, 
was found to be rich (elite) chemotype in both the markers [Figure 2].

Specificity
The specificity of the methods was determined by analyzing the bands of 
standard compound and samples. The bands for forskolin and iso‑forskolin 
in sample solutions were confirmed by comparing the Rf and ultraviolet 
spectra with the reference standards [Supplementary Figures 3 and 4]. 
The peak purity of these compounds was also assessed by comparing the 
spectra at three different levels, i.e., peak start, peak apex, and peak end 
positions, respectively [Figures 3 and 4].

Precision
Instrumental precision was checked by repeated scanning of the spot of 
forskolin and iso‑forskolin each six times. The repeatability of the sample 
application and measurements of peak area was expressed in terms of 
percent relative standard deviation  (%RSD). The intraday precision 
study was achieved at the different concentration levels of 300, 600, 900, 

Table 2: Statistical analyses of calibration curves in the high-performance 
thin layer chromatography determination of forskolin and iso-forskolin

Parameter Forskolin* Iso-forskolin*
Linearity range (ng/spot) 300‑1200 ng/ml 300‑1200 ng/ml
Rf 0.64 0.36
Regression equation y=11.144x+4013.9 y=9.4243x+7524.5
Correlation coefficient (r) 0.991 0.986
Regression coefficient (R2) 0.9825 0.973
Average 12372 14592.675
Slope 11.1442 9.4243
SD 4354.306579 3700.334744
SE 704.6347288 744.8449258
LOD (µg/spot) 1289.87 1296.29
LOQ (µg/spot) 3908.71 3928.16
Intercept 4013.85 7524.45

*n=3; mean±SD. LOQ: Limit of quantification; LOD: Limit of detection; 
SD: Standard deviation; SE: Standard error

Figure 1: Chemical structure of forskolin and iso-forskolin

and 1200 ng/spot. Forskolin and iso‑forskolin were spotted three times 
within 24 h and expressed in terms of %RSD. For the interday precision 
study, the same concentrations of 300, 600, 900, and 1200  ng/spot 
of forskolin and iso‑forskolin were used over a period of 5  days and 
expressed as %RSD. To estimate the limit of detection  (LOD) and the 
limit of quantification (LOQ), the signal‑to‑noise ratio was determined. 
The LOD was considered as 3:1 and the LOQ as 10:1. In the present study, 
the LODs for forskolin and iso‑forskolin estimation in the samples were 
1289.87 and 1296.29 (ng) and the LOQs were 3908(ng) and 7524.45 (ng), 
respectively [Table 3].

Accuracy
The accuracy of the methods was determined by analyzing the percentage 
recoveries of forskolin and iso‑forskolin in samples. To obtain it, three 
sets were prepared from Coleus species. The samples were spiked with 
three different concentrations: 100, 150, and 200 ng/spot [Table 4]. The 
spiked samples were recovered in triplicate and then analyzed by the 
proposed HPTLC method [Table 4].

DISCUSSION
The HPTLC method was optimized with a view to developing a 
precise, sensitive, and selective method for simultaneous quantification 
of forskolin and iso‑forskolin in C.  forskohlii. Solvent systems 
toluene: ethyl acetate: methanol  (9:  3: 0.05, v/v/v) gave the best 
resolution of forskolin  (Rf  ±  standard deviation  [SD]: 0.61  ±  0.02) 
and iso‑forskolin  (Rf  ±  SD: 0.39  ±  0.01) in the presence of other 
compounds in the sample extract and enabled the quantification 
of the focused standard compounds  [Figures  3 and 4]. The purity 
of the bands in the samples was confirmed by comparing band 
spectra of samples with the corresponding band spectra of standard 
compounds at the start, middle, and end positions of the bands 
[Supplementary Figures 5 and 6]. Quantification of forskolin 
and iso‑forskolin in the extracts was performed at the maximum 
absorption spectrum λmax  =  545  nm. The linear range for forskolin 
and iso‑forskolin was 300–1200  ng/spot, with respective correlation 
coefficients of r  =  0.991 and 0.986, respectively. In the proposed 
method, the LODs and the LOQs were found to be 1289.87, 1296.29 
and 3908.71, 3928.16  ng/spot for the compounds forskolin and 
iso‑forskolin, respectively [Table 2]. This indicated that the proposed 
HPTLC method for simultaneous quantification of forskolin and 
iso‑forskolin exhibits a good sensitivity.
Accuracy and intra‑ and inter‑day precision were chosen to determine 
the precision of the developed HPTLC method. The accuracy of the 
proposed method was tested by analyzing the percentage recoveries 

Figure  2: Quantification of forskolin and iso-forskolin in collected 12 
germplasms of Coleus forskohlii



PUSHPENDRA KUMAR SHUKLA, et al.: Identification of Elite Chemotype of Coleus forskohlii Collected from Different Location of Eastern Ghats

S884 Pharmacognosy Magazine, Volume 13, Issue 52, October-December 2017 (Supplement 4)

of forskolin and iso‑forskolin in samples. To obtain it, three sets of 
C. forskohlii samples were prepared. The samples were spiked with three 
different concentrations and spiked samples were recovered in triplicate 
and then analyzed by the proposed HPTLC method.
Quantification of forskolin and iso‑forskolin in the roots of C. forskohlii 
revealed that there is a significant difference in the content of metabolite 
among the populations. The highest content of forskolin and iso‑forskolin 
was found in the Thakurwada, Maharashtra, population of 0.18% and 
0.077%, respectively. Hence, the study suggests the variation in the 
content of forskolin and iso‑forskolin among the populations which 
can be due to the change in the phytogeographical factors, soil nature, 
and microflora of the regions. Our results have shown that the proposed 
HPTLC method for simultaneous quantification of forskolin and 
iso‑forskolin in C. forskohlii is simple, reproducible, specific, precise, and 

Table 3: Data of intra- and inter-day precision study

Concentration (ng/spot)
Amount of standard

Forskolin Iso-forskolin

Intra-day Inter-day Intra-day Inter-day

%RSD Mean RSD %RSD Mean RSD %RSD Mean RSD %RSD Mean RSD
300 1.033 0.758 0.782 0.599 0.131 0.427 0.489 0.510
600 0.529 0.457 0.641 0.387
900 0.525 0.516 0.285 0.574
1200 0.942 0.641 0.692 0.592

RSD: Relative standard deviation (n=3)

Table 4: Recovery studies of forskolin and iso-forskolin at 100, 150, and 200 ng addition by the proposed thin layer chromatography densitometric method

Sample Amount of 
forskolin 
present 

in sample 
(ng)

Amount 
of 

forskolin 
added 

(ng)

Theoretical 
added 

value (µg)

Amount of 
forskolin 
analyzed 

(µg)

Recovery (%) Average 
recovery

Amount of 
iso- 

forskolin 
present in 

sample (µg)

Amount of 
iso- 

forskolin 
added (µg)

Theoretical 
added 

value (µg)

Amount 
of iso- 

forskolin 
analyzed 

(µg)

Recovery (%) Average 
recovery

NBC‑26 55.78 100 155.78 159.15 102.16 100.46 12.66 100 112.66 111.89 99.31 99.76
55.46 150 205.46 204.22 99.39 13.02 150 163.02 163.44 100.25
55.52 200 255.52 255.05 99.83 12.82 200 212.82 212.26 99.73

NBC‑27 46.37 100 146.37 145.18 99.18 99.64 11.40 100 111.40 110.76 99.42 99.59
45.84 150 195.84 195.33 99.73 11.89 150 161.89 160.66 99.24
46.36 200 245.36 245.45 100.03 12.01 200 212.01 212.28 100.12

NBC‑28 130.78 100 230.78 231.23 100.19 100.02 59.38 100 159.38 159.66 100.17 100.02
130.03 150 280.03 279.26 99.72 60.22 150 210.22 209.88 99.83
130.34 200 330.34 330.85 100.15 59.55 200 259.55 259.78 100.08

accurate. In addition, the developed HPTLC method was validated for 
linearity, LOD and LOQ, and accuracy, and was applied to the analysis 
of both forskolin and iso‑forskolin in respective samples. The developed 
HPTLC method can be applied for simultaneous quantification of 
forskolin and iso‑forskolin.

Figure  4: Comparative high-performance thin layer chromatography 
chromatogram of Coleus forskohlii and standard compounds  (a) all 
assigned peaks at 545 nm (b) three-dimensional densitometry analysis

b

a

Figure  3: High-performance thin layer chromatography finger print of 
Coleus forskohlii at (a) 366 nm and (b) visible light, after derivatization

b

a
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CONCLUSION
C.  forskohlii is an industrially important medicinal plant and is the 
only natural source of forskolin and its derivative diterpenoid  (s). 
A linear, accurate, reproducible, and precise method was developed for 
simultaneous quantification of forskolin and iso‑forskolin markers in 
this species for intraspecies variation in phytogeographical region of 
Eastern Ghats  (India). Germplasm of Thakurwada, Maharashtra, was 
identified as elite germplasm, having the highest content of both the 
targeted marker(s). This study is relevant for the identification of elite 
chemotype and authentication of quality raw materials; in addition, 
this also promotes the cultivation of identified elite chemotype(s) 
of C.  forskohlii to fulfill the commercial demand of these bioactive 
diterpenoids  (forskolin and iso‑forskolin) in the pharmaceutical 
industry.

Acknowledgement
The authors are thankful to the Director, CSIR‑NBRI, Lucknow, for his 
kind support and for making available the required resources during this 
study. Authors are also thankful to NASF, Indian Council of Agricultural 
Research, New  Delhi, India, for financial support  (No.  7938). P.K.S. 
is thankful to Head, Department of pharmacy, Integral University, 
Lucknow, India for guiding and supporting for research work 
(Manuscript No…IU/R2D/2017‑MCN000123).

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES
1. Singh R, Gangwar SP, Singh D, Singh R, Pandey R, Kalra A. Medicinal plant Coleus forskohlii: 

Disease and management. Med Plants 2011;3:1‑7.

2. Ammon HP, Müller AB. Forskolin: From an Ayurvedic remedy to a modern agent. Planta Med 

1985;51:473‑7.

3. Singh SP, Pant V, Khan AM, Saxena SK. The attractiveness of Meloidogyne incognita larvae 

to roots of tomato and changes in the biochemical content of plants as affected by oil cakes 

and nematicides. Nemo Lol Medii 1983;11:115‑8.

4. Abraham Z. Ethnobotany of the Todas, the Lotas and the Irulas of the Nilgiris. In: Jain SK, 

editor. Glimpses of Indian Ethnobotany. Bombay: Oxford and IBH Publishing Co.; 1981. 

p. 315‑6.

5. Shah RM, Crawford BJ. Development of the secondary palate in chick embryo: A light and 

electron microscopic and histochemical study. Invest Cell Pathol 1980;3:319‑28.

6. Kimura M, Morita K, Sato S. Pharmacokinetics and a simulation model of colforsin drop ate, 

new forskolin derivative inotropic vasodilator, in patients undergoing coronary artery bypass 

grafting. Pharmacol Res 2004; 49(3):275‑281.

7. Ammon  HP, Kemper  FH. Ayurveda: 3000  years of Indian traditional medicine. Med Welt 

1982;33:148‑53.

8. De Souza NJ, Shah V. Forskolin – An adenylate cyclase activating drug from an Indian herb. 

Economic and Medicinal Plant Research. Vol. 2. London: Academic Press; 1988. p. 1‑16.

9. Xu  Y, Shen  J, Luo  X, Zhu  W, Chen  K, Ma  J, et  al. Conformational transition of amyloid 

beta‑peptide. Proc Natl Acad Sci U S A 2005;102:5403‑7.

10. Shan B, Cai YZ, Brooks JD, Corke H. The in vitro antibacterial activity of dietary spice and 

medicinal herb extracts. Int J Food Microbiol 2007;117:112‑9.

11. Feng  S, Wang  L, Voravuthikunchai  SP, Liang  Z, Liu  A, Bao  F. Isoforskolin from native 

plant Coleus forskohlii of Yunnan, China plays multiple biological roles. Open J Immunol 

2016;6:63‑6.

12. Voravuthikunchai S, Howe P. Report on the fifth international conference on natural products 

for health and beauty, held in Thailand, 6–8th May, 2014. Nutrients 2014;6:4115‑64.

13. Yang  W, Li  X, Chen  Z, Nie  L, Wang  B, Shen  Z. Adenylate cyclase stimulation and ocular 

hypertension inhibition by forskolin analogs. Chin Ophthalmic Res 2001;19:1‑3.

14. Yang W, Jin Q, Liu J, Qing C, Liu Y, Chen Z. Effect of three forskolin analogs in isolated lung 

and trachea strips of guinea pig. Chin Tradit Herbal Drugs 2003;34:191‑3.

15. Pinto C, Papa D, Hübner M, Mou TC, Lushington GH, Seifert R, et al. Activation and inhibition 

of adenylyl cyclase isoforms by forskolin analogs. J Pharmacol Exp Ther 2008;325:27‑36.

16. Srivastava  S, Misra  A, Mishra  P, Shukla  P, Kumar  M, Sundaresan  V, et  al. Molecular and 

chemotypic variability of forskolin, a high‑value industrial crop in Coleus forskohlii Briq. 

collected from Western Himalayas (India). RSC Adv 2017;7:8843.

17. Shukla PK, Misra A, Kumar M, Rajan S, Agrawal PK, Rawat AK, et al. Intra‑specific chemotypic 

variability of Forskolin content in Coleus forskohlii (Wild.) Briq. Growing in Nilgiri Hills of India. 

J Planar Chromatogr 2016;29:347‑55.

18. Wagner H, Bladt S. Plant Drug Analysis: A Thin Layer Chromatography Atlas. Berlin: Springer; 

2001.

19. ICH Guideline Q2R1, Validation of Analytical Procedures: Text and Methodology. Geneva, 

Switzerland; 2004.


