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ABSTRACT 

The consultant was briefed by the Backstopping Officer (BSO) in Vienna on 7th July, 1996. He 
carried out the mission as given in his job description from 10-28.7.96 (Annex.1). 

For the production of high quality finished product Partially Purified Stevia Extract (PPSE/Stevio), 
it is absolutely essential to use good uniform quality of raw material (leaves of Stevia rebaudiana). Out of 
the six parameters laid down for the raw material (Annex 3) data was generated on five parameters viz. 
foreign material, moisture content, ash content (both total ash and acid insoluble ash), water and alcohol 
extractives and stevioside/rebaudioside content. However, the sixth parameter for the determination of 
pesticide/insecticide residue was not done as the information provided by the NPD was that no 
insecticide/pesticide is used on the crop of S. rebaudiana. However, it was suggested that as and when 
any insecticide/pesticide is used, the estimation of its residue must be done and a number of references 
on the methods of estimation of insecticide/pesticide residue has been provided by the expert (Annex 5d). 
Exhaustive referenced information on review articles (Annex 5a), extraction methods (Annex Sb) and assay 
methods for steviosides (Annex 5c) was also provided by the expert to the NPD/counterpart staff. 

Since water is the only solvent used for the extraction of leaves of Stevia rebaudiana for the 
production of partially purified stevia extract (PPSE)/stevio, it was considered essential to get the analysis 
of water done. The analysis was done at the Institute of City Maintenance (Table 6). 

Nine parameters were designed for the standardization of the finished product (PPSE/Stevio) under 
the protocols for standardization (Annex 3). Five batches of the PPSE prepared during June/July. 1996 
were subjected to analysis under the present study and the data so generated are given in tables 7-16. 
The analysis indicates that the finished product (PPSE/Stevio) is 197-226 times sweeter than sugar (2% 
aqueous solution) and contains stevioside 37.4 to 45.2% and rebaudioside A 25.6 to 27.8% as analyzed 
through HPLC after demonstrating Calibration Curve for stevioside and rebaudioside. 

The finished product (PPSE/Stevio) is levorotatory exhibiting optical rotation between -35.3 to -36.0 
and an extinction coefficient 0.023-0.070 {E 1\= OD at 420nm) in water. The product is highly soluble in 
water but in alcohol (96%) the solubility is 2.28 - 2.74 g/100 ml. Total ash is not more than 0.316%, acid 
insoluble not more than 0.071 % and moisture content not more than 10.5%. Heavy metal estimation done 
at Analytical Centre, Academy of Sciences, Pyongyang indicated presence of lead (1. 7 mg/kg) and Mercury 
8.5 x 10-4 mg/kg. The heavy metal content are far less than the prescribed limit by WHO. 
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I. INTRODUCTION 

With the financial and technical support of UNDP/UNIDO and constant encouragement provided 
by the Government of Democratic Republic of Korea, the Food Research Institute of the Light Industry 
Academy of Science has developed prototype extraction procedure and at a national factory a commercial 
scale operation to produce Partially Purified Stevia Extract (PPSE) is ongoing. The DPRK expects to 
augment its supplies of ordinary sugar (ca. 3000,000 t/y) now primarily utilized by the Food and Beverages 
industry, with the use of sugar substitutes as sweetening agents. Extracts of the plant Stevia rebaudiana 
have been widely utilized in Japan since the mid ?O's as sweetening agents taste modifiers and sugar 
substitutes. They are generally accepted as safe food additives. At present the DPRK cultivates Stevia 
plants which generate ca. 2000 tons of dry leaves/year, and programme to increase this is already 
underway. 

The expert on current mission with instructions from the Project Manager at UNIDO, Head Quarters 
is to primarily lay down quality control parameters for the raw material and the finished product PPSE. The 
persons contacted by the expert during his mission are given in Annex 2. 

II. ACTIVITIES 

The expert on mission with the active cooperation of NPD and counterpart staff devised protocols 
to develop standards for Stevia rebaudiana leaves (raw material) and for Stevio (PPSE, the finished 
product) (Annex 3). Exhaustive literature information on review articles (Annex 5a), extraction methods 
(Annex 5b) and assay methods for steviosides (Annex 5c) in addition to literature information on estimation 
of pesticide/insecticide residue (Annex 5d) was provided by the expert to the NPD/counter-part staff. 
Through the financial support of UNDP, the institute has all the requisite instruments (Annex.4) necessary 
tor standardization and quality control except Atomic Absorption Spectrophotometer for estimation of heavy 
metals. The counterpart staff was familiarized with the details of the methods of quality control of both the 
raw material and of the finished product. Five batches of Stevia produced on 7th, 14th, 21st, 28th June 
and 5th July were selected for quality control parameters. Details of the methods used for quality control 
are given below. 

1. Detennination of Foreign matter 

Stevia rebaudiana leaves should be entirely free from pathogenic organisms, and as free as 
possible from microorganisms, insects, and other animal contamination, including animal excreta. No 
abnormal odour, discoloration, slime or signs of deterioration of the leaves should be detected. Whenever 
the leaves of Stevia rebaudiana are required to be stored prior to processing for the production of PPSE, 
these should be kept in a clean and hygienic place, so that no contamination occurs. Special care should 
be taken to avoid formation of molds, since they may produce aflatoxins. Thorough macroscopic 
examination of the raw material (leaves) has been advised to be carried out tor the entire lot of leaves 
before processing and all pieces of stones, sand, soil and foreign matter must be removed. Foreign matter 
is the material consisting of any or all of the following: 

(a) Parts of the plant or material other than the leaves of Stevia rebaudiana with specified 
limits. 

(b) Any organism, part or product of an organism other than the leaves of Stevia rebaudlana. 
(c) Mineral admixtures not adhering to the leaves of Stevia rebaudiana, such as soil, stones, 

sand and dust. 
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The method used for determining foreign matter is as follows: 

Weighed about 250 g of the sample out of the whole batch of the leaves of Stevia rebaudiana and 
spread it in a thin layer to sort out any foreign matter (flowers, pieces of stem, petiole or any other matter 
specified above under a, b & c) either by visual inspection or using magnifying lens (6X or 1 OX). Calculated 
the content of foreign mattering per 100 g of the leaves of Stevia rebaudiana on dry weight basis (Table 
1 ). The range of foreign matter varies from 6.3 to 10.0 per 100 g of the leaves. 

TABLE 1 

Foreign material in the leaves of Stevia rebaudiana (raw material) 

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 

Flowers (a) % 3.1 3.5 3.7 3.3 3.1 

Stem pieces 5.1 3.0 2.6 3.8 6.9 
etc.(b) % 

Total foreign matter 8.2 6.5 6.3 7.1 10.0 
(a+b) % 

Each reading under a&b 1s mean of 5 

2. Moisture Content 

Moisture content in the leaves of Stevia rebaudiana and in the PPSE were determined through loss 
on drying method by heating to 100 - 105°C. Weighed accurately about 2 - 5 g of the material (leaves of 
Stevia rebaudiana in case of the raw material and the PPSE in case of the finished product) in a previously 
dried and tared flat weighing bottle. Dried the sample by drying in an oven at 100 - 105°C for 5 hours. 
Dried until two consecutive weighing do not differ by more than 5 mg. Calculated the loss of weight which 
indicates amount of moisture present. The leaves contained moisture from 11.00 - 13.5% (Table 2) and 
the PPSE contained moisture between 8.34 - 10.5% (Table 3). 

TABLE 2 

Moisture content in the leaves of S.rebaudiana 

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 

Moisture (%) 11.8 12.5 12.0 11.0 13.5 

Mean of three readings 
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TABLE 3 

Moisture content in Stevio (PPSE) 

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 

Moisture (%) 10.1 10.5 8.34 10.3 9.41 

Mean ot three readin s g 

3. Oetennination of ash 

The presence of ash in Stevia rebaudiana leaves has been estimated as total ash and as acid 
insoluble ash. 

Total ash: This test is designed to measure the amount of material remaining after ignition. 
Physiological ash is derived from the plant tissue itself and ·non physiological ash ' is the residue after 
ignition of the extraneous matter (e.g. sand and soil) adhering to the surface. The procedure adopted in this 
study determines both kinds of ashes and is referred to as the ''total ash" test. The procedure used for 
determining total ash is as follows: 

Weighed accurately into a previously ignited , cooled and tared silica crucible, 2-3 g of powdered 
Stevia rebaudiana leaves. Spread the powdered material in an even layer in the crucible, ignited the 
material by gradually increasing the heat to 500-600°C until free from carbon. Cooled in a desiccator and 
weighed. Calculated the content of total ash in mg/g on moisture free basis (Table 4 for leaves and Table 
5 for PPSE). 

TABLE 4 

Ash content in the leaves of S. rebaudiana (% on moisture free basis) 

Item Ash % Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 

Stevia leaves Total ash 8.50 8.54 8.38 8.60 8.41 

Acid insoluble 2.29 2.30 2.24 2.32 2.25 
ash 

Mean ot tnree readings 
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TABLE 5 

Ash content in Stevio (PPSE) 

Total ash 0.257 0.302 0.100 0.316 0.211 
% Ash 

Acid insoluble 0.0568 0.0674 0.0215 0.0712 0.0458 
ash 

Mean of three readings 

Acid insoluble ash: Acid insoluble ash is the residue obtained after boiling the total ash with diluted 
hydrochloric acid, and igniting the washed insoluble matter left on the filter. This determination measures 
the presence of silica, especially sand and siliceous earth. The procedure adopted for determining Acid 
insoluble ash is as follows: 

To the crucible containing the total ash, added 25 ml of hydrochloric acid ( 70 g/L) TS, covered 
with watch glass and boiled gently for 5 minutes. Rinsed the watch glass with 5 ml of hot water and added 
this liquid to the crucible. Collected the insoluble matter on an ashless filter paper and washed with hot 
water until the filtrate is neutral. Transferred the filter-paper containing the insoluble matter to the original 
crucible, dried on a hot plate and ignited to constant weight. Calculated the content of acid insoluble ash 
in mg/g of Stevia leaves on dry weight basis (Table 4 for leaves and Table 5 for PPSE). 

4. Detennination of Extractable matter in Water and Alcohol 

Weighed accurately, about 4.0 g of coarsely powdered dried leaves of Stevia rebaudiana in a glass­
stoppered conical flask. Added 100 ml solvent (water in case of determination of water soluble extractive 
and 96% alcohol in case of determination of alcohol soluble matter) and weighed. Shook well and allowed 
to stand for one hour. Attached a reflux condenser to the flask and boiled gently for one hour, cooled and 
weighed. Readjusted to the original weight with the specified solvent for the stevia leaves. Shook well and 
filtered rapidly through dry filter. Transferred 25 ml of the filtrate to a tared flat-bottomed dish and 
evaporated to dryness on a water-bath. Dried at 105°C for 6 hours, cooled in a desiccator for 30 minutes 
and weighed without delay. Calculated the content of extractable matter on dry weight basis (Table 6). 

TABLE 6 

Water and Alcohol extractives of leaves of S. rebaudiana (% on dry wt. basis) 

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 

H20 Extractive% 41.9 41.6 42.1 42.0 41.3 

96 % Alcohol 26.8 26.6 27.0 27.0 26.5 
Extractive % 

Mean of three readin s g 
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5. Detennination of Heavy metals in PPSE 

Estimation of lead and mercury in PPSE done at Analytical Centre, Academy of Science, 
Pyongyang using Atomic absorption spectrophotometry indicated that the presence of these heavy metals 
is far below the limits prescribed by WHO (Table 7). 

TABLE 7 

Heavy metal estimation* in Stevio (PPSE) 

Pb 1.7 mg/kg 

Hg 8.5x10-4 mg/kg 

.. Anal• yt ical centre, Academ y of Science P on an ' y gy g 

6. Water Analysis 

Hot water at 55-65°C is the solvent at atmospheric pressure used for extracting milled (15-20 mesh) 
Stevia rebaudiana leaves keeping water to leaves ratio 1 :9/1 :11 with mild agitation for 60 minutes. The 
slurry is filtered and the sediment recycled for an additional extraction. The filtered or drained extract from 
the second extraction is used as part of the feed water for next extraction. Water being the sole solvent 
used for extraction, its quality has to be maintained. Therefore, periodical analysis of water used for 
extraction has been strongly recommended. The NPD helped to get the analysis of water (currently being 
used) done from the Institute of City Maintenance, Pyongyang and the report given in Table 8. It indicates 
pH 7.2 - 8.0 besides the range of concentration of ca++. Mg++, Na·. HC03- SO/- and Cl' . It is very 
essential to monitor quality of water so that the pH does not exceed this range since there is likelihood of 
hydrolysis of Steviosides at and above pH 9. 

TABLE 8 

Analysis* of water used for extraction of stevio 

Ca2+ Mg2• Na•+ K• HC03· so/ er 

mg/I 22- 6- 1- 91- 7- 4-
41 13 13 166 20 10 

pH 7.2-8.0 ·1nst1tute of Cr ty maintenance, P on an y gy g 

7. Solubirity of PPSE 

The material is freely soluble in water, however, its solubility in alcohol (96%) is 2.28 to 2.74 g per 
100 ml (Table 9). 
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TABLE 9 

Stevio solubility in EtOH 

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 

g / 100 ml 2.43 2.74 2.28 2.57 2.40 

24 vc ; 96 % EtOH Mean of three reac in s g 

8. Stability of PPSE 

No stability study was conducted during the mission as it is well known to be stable even under 
extremes of temperatures (Progress in Sweeteners Ed. T.H. Grenby, Elsevier Applied Science 1989 pp. 
190) and for practical industrial purposes has an unlimited shelflife and good stability in acid solutions. 

9. Sweetness intensity of PPSE 

2% aqueous sucrose solution was used as standard. An accurately weighed quantity of Stevio was 
dissolved in known volume of water. Aliquots of this standard solution were taken to make a series of 
dilutions. The organoleptic taste-testing of dilutions of PPSE aqueous solution was done by human 
volunteer and from the dilution giving comparable sweet taste to 2% aqueous Sucrose solution, intensity 
of sweetness was calculated. The volunteer rinsed mouth after tasting each dilution. The intensity of 
sweetness of PPSE thus calculated has been given in table 10. Thus, PPSE is 197-226 times more sweet 
than sucrose (when compared with 2% aqueous sucrose solution). 

TABLE 10 

Sweetener intensity of Stevio (PPSE) 

Sucrose(%) Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 

2.0 220 197 226 198 215 

24 - £::> ~L; ; H ,0 2 Mean ot nve l nals 

10. Detennination of Extinction Coefficient of aqueous solution of PPSE 

One percent w/v PPSE aqueous solution with layer thickness of 1 cm the optical density indicated 
by E1 cm has been measured for each of five batches of PPSE on Shimadzu UV/vis-1202 
Spectrophotometer and the values have been given in Table 11. 

'· 



7 

TABLE 11 

Extinction Coefficient of Stevio (PPSE) in water 

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 

E1%1 cm• OD 0.048 0.065 0.023 0.070 0.032 

420 nm mean of three readings 

11. Detennination of Optical Rotation of PPSE 

The optical rotation was measured at the wavelength of the D line of sodium ( = 589.3 nm) at 25°, 
on a layer 1 dm thick. 

PPSE was weighed accurately to obtain aqueous solution of known concentration and transferred 
to volumetric flask by means of water. Adjusted the contents of the flask to 25° by suspending the flask 
in a constant temperature bath. Made upto the volume with water at 25° and mixed well. Transferred the 
solution to the polarimeter tube within 30 minutes from the time the PPSE was dissolved and during this 
time interval maintained the solution at 25°. Determined the zero point of the polarimeter and then made 
five readings of the observed rotation of the PPSE solution at 25°. Took an equal number of readings in 
the same tube with water in place of the PPSE solution. The zero correction is the average of the blank 
readings, and is subtracted from the average observed rotation if the two figures are of the same sign or 
added if they are opposite in sign to obtain the corrected observed rotation. Calculated the specific optical 
rotation using the following formulae, dextrorotation and laevo-rotation being designated by (+) and (-) 
respectively. 

where a 
D 
I 
c 

[a] 0 25 = 1 OOallc 

= 
= 
= 
= 

corrected observed rotation in degrees, at 25 
D line of sodium light (I, = 589.3 nm) 
length of the polarimeter tube in dm 
concentration of stevio solution in o/o w/v 

Mean of the five observations of each batch of PPSE manufactured was taken and optical rotation 
of five batches of PPSE prepared has been given in table 12. 

TABLE 12 

Optical rotation of Stevio (PPSE) 

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 

(o'.)25 D , 0 -35.7 -35.7 -36.3 -35.3 -36.0 

·u. Hp, 25 c Mean of 5 readings 
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12. HPLC analysis of Stevia rebaucfana leaves and PPSE for detennination of Steviosides 

Dried, powdered (30 mesh) Stevia rebaudiana leaves (0.5 g) were continuously extracted in a 
soxhlet apparatus with chloroform for 3 hours and the mare left behind was extracted with methanol for 5 
hours. The methanolic extract was evaporated to dryness and the resulting residue was redissolved in 50 
ml of propanol-water (49:1) for High Pressure Liquid Chromatographic analysis. Five such samples were 
subjected to HPLC analysis. (Table 13). 

TABLE 13 

HPLC Estimation of stevioside and rebaudioside in the leaves of Stevia rebaudiana 

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 

Stevioside % 6.91 6.82 6.94 7.05 6.76 

Rebaudioside A 3.96 3.91 4.00 4.14 3.92 
% 

An accurately weighed quantity of the PPSE was dissolved in known volume of water and from this 
standard solution, appropriate dilutions were made with water for HPLC analysis. 

Shimadzu Chromatograph comprising delivery pump LC-9A, autoinjector SIL-68, UV-Vis detector 
SPD-6AV and C-R6A chromatopac recorder was employed. The operating conditions for HPLC were: 
ambient temperature, flow rate of eluting solvent 0.6 ml/min, wave length of UV detector, 210 nm, pressure 
of column 31-32 psi injection volume 2 µI. 

Standard solutions of stevioside and rebaudioside A were injected on to the column and their 
retention times determined. Fig. 1 a, 1 b shows peaks of steviode and rebaudioside. 

Beer's law standard curves (Fig. 2a, 2b) were obtained by injecting different quantities of stevioside 
(0.628, 0.942, 1.178, 1.884, 3.14 and 9.42 µg) Table 14 and rebaudioside (0.536, 1.072, 1.34, 1.787, 2.68 
and 5.36 µg) Table 15 on to the column in triplicate and measuring the resulting peak areas. 
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TABLE 14 

HPLC data of Stevioside Calibration Curve 

S. No Amount inject- Squares of Mean peak Multiple of cor-
ed in µg Values of X area responding x&y 
(X Series) (X2) (XY) 

(Y Series) 

1 0.628 0.394 20893 13120.804 

2 0.942 0.887 32121 30257.982 

3 1.178 1.387 34175 40258.150 

4 1.884 3.549 70771 133332.56 

5 3.14 9.859 104824 329147.36 

6 9.42. 88.736 315396 2971030.3 

Total (n=6) 17.192 104.81 578180 3517146.9 

Mean 2.865 17.47 96.363 586191.15 

'"i.XY- (LX)( '"i.Y)/n a= y-bx 
b= --------

= 405.928 

= 33492.98 

Regression equation for stevioside assay is 

Y = 33492.98 X + 405.93 (r=0.999) 

Dilutions* 

15 

10 

8 

5 

3 

1 

• Stock solution 
(4.71µg/µI) 

Injection 2µ1 
= 9.42µg 
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TABLE 15 

HPLC data of Rebaudioside Calibration Curve 

S.No Amount Squares of Mean peak Multiple of cor-
injected in µg Values of X area responding x&y 
(X Series) (X2) (XY) 

(Y Series) 

1 0.536 0.287296 12495 6697.32 

2 1.072 1.149184 44485 47687.92 

3 1.34 1.7956 48540 65043.6 

4 1.787 3.193369 73867 132000.3 

5 2.68 7.1824 113572 304372.9 

6 5.36 28.7296 213718 1145528.5 

Total (n=6) 12.775 42.3374 506677 1701330.6 

Mean 2.1291 7.0562 84446.16 283555.1 

- -
I:XY- (LX)( I:Y)/n a= y - bx 

b = 
= -3116.8 

= 41125.63 

Regression equation for stevioside assay is 

Y=41125.63X -3116.8 (r=0.997) 

Dilutions* 

10 

5 

4 

3 

2 

1 

* Stock solution 
(2.68 µg/µI) 

Injection 2µ1 
=5.36 µg 

Under the HPLC conditions used in the present work stevioside and rebaudioside A 
gaveretentiontimes 11.0 min and 15.1 min respectively. Beer's law standard curve gave slopes of 33492.98 
(Stevioside) and 41125.63 (rebaudioside); Y axis (peak area) intercepts of 405.9 (stevioside) and -3116.8 
(rebaudioside) and the correlation coefficients of 0.999 (stevioside) and 0.997 (rebaudioside) by linear 
regression analysis. Table 16 shows the% of stevioside and rebaudioside in the PPSE. 
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TABLE 16 

HPLC analysis of Stevio for stevioside and rebaudioside 

Sweet component Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 
(%) 

Stevioside 45.2 37.4 43.7 37.9 42.0 

Rebaudioside A 27.0 26.2 25.6 25.6 27.8 

Ill. CONCLUSIONS 

In recognition of the fact that the plant Stevia rabaudiana and the product prepared from it 
(PPSE/Stevio) hold promise to fill the great gap between the demand and supply of sweeteners in the 
country, UNDP/UNIDO financially supported very strongly and reinforced the efforts and technical expertise 
in strengthening the Food Research Institute by providing a pilot plant, modem quality control instruments 
and the services of international experts. 

For the production of good and uniform quality of PPSE/Stevio, it is very essential to utilize standard 
quality of raw material. Therefore, protocols for the standardization of the raw material and for the finished 
product have been laid down. The detailed procedures for all the five parameters for raw material and 9 
parameters for the finished product have been demonstrated and documented. Following the documented 
quality control parameters, the institute can now produce three grades of PPSE depending upon the 
content of total Steviosides estimated through HPLC. The estimation of heavy metals can be carried out 
at Analytical Centre of the Academy of Sciences where facilities of Atomic Absorption Spectroscopy exist. 
The F.R.I. may maintain records of quality control parameters as laid down both for the raw material and 
for the finished product. For obtaining raw material of uniform quality, it is essential to follow good 
Agrotechnological practices for the cultivation of Stevia rebaudiana. The Finished product (PPSE/Stevio) 
needs to be filled in packets/containers under dehumidified/hygienic conditions. Preparation of granules 
of PPSE has been suggested. The quality control laboratory is reasonably well equipped for carrying out 
quality control work but it needs to follow good laboratory practices (GLP). 

The Food Research Institute is fully equipped with basic infrastructure, a modern pilot plant, good 
instrumentation facilities for carrying out quality control of both the raw material and of the finished product. 
The Institute has a good team of qualified and well trained scientific, engineering and quality control 
personnel who are now in a position to produce standardized products of Stevio. 

IV. RECOMMENDATIONS 

1. Quality control analytical profile as suggested (Annexure 3) for each batch of the raw 
material received for processing and for each batch of the PPSE produced should be prepared as 
regular routine. This will ensure quality production. 

2. Appropriate arrangement may be made with the local institute having Atomic Absorption 
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Spectrophotometer to get heavy metal (Pb, Hg, AS) done for each batch of the PPSE produced. 

3. Periodical analysis of water being used for extraction may be got done from the Institute 
of City maintenance. 

4. Batchwise analysis of the stevio product will ensure not only the quality but also will help 
in making three grades of the product e.g. the batches containing 81 % and above steviosides may 
be graded as Grade I and the batches containing 71-80% of steviosides pooled to be graded as 
Grade II and the batches containing 60-70% of steviosides may be combined and graded as 
Grade Ill. 

5. Good manufacturing practices (GMP) need to be followed for quality assurance of the product. 

6. Since the stevio project is of socio-economic importance to DPR Korea it needs further 
support both from the Government and UNDP/UNIDO especially with respect to adoption of GMP 
in hygienic environment conducive to follow GMP to ensure quality production. One instrumentation 
laboratory needs to follow Good Laboratory Practices (GLP) so that quality assurance of the 
product is practiced. 

7. Variations in sweetener content in different batches produced from various lots of raw material are 
mainly due to excessive amount of extraneous material in the leaves. Therefore, it was strongly 
recommended that the raw material as soon as received at the Institute should be subjected to 
thorough garbling and sorting so that all extraneous material is removed before the leaves are 
powdered for extraction. 

8. Although scientists have been duly trained in handling HPLC and UV spectrophotometer 
but need some training in handling Densitometer scanner. 

9. Staff members may be exposed to Quality control Workshops and training programmes 
so that culture of quality production is inducted. 

10. Packing of the finished product should be done under hygienically controlled environment 
room duly fitted with dehumidifier to avoid access of moisture in the finished product. 

11. Discussed and explained the significance of granules of stevio powder and thus for the 
production of stevio granules, a granulator may have to be provided to the Institute. 
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DP/DRK/88/008/11-52 

Quality Control Expert 
0.5 m/m 
May 1996 
Pyongyang.Democratic Republic of Korea 

ANNEX 1 

Enhancem Stevio Research Project to develop improved 
commercially viable processes for the production of sweetening 
agents from the plant Stevia rebaudiana, based on the laboratory 
research already carried out. 

The expert is required to carry out the following duties in 
collaboration with the National Project Director and the counter 
part staff. 

Develop standards for the stevia powder 
Train counterpart staff in techniques to be 
used in the quality control of stevia powder. 
Assist in preparing a monograph for stevia 
powder containing purity, assay and limit 
tests. 
Recommend methods for the further 
purification of stevia powder. 

The expert has to submit a final report embodying his findings and 
describing the work done and recommendations. 

A chemist with post graduate qualifications and with over 10 years 
experience in quality control of plant based products. Experience 
in working with stevia will be an advantage. 
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ANNEX 2 
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M.S. Analytical Chemist Food Research Institute. 
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PROTOCOLS FOR STANDARDIZATION 

RAW MATERIAL (Stevia rebaudiana leaves) 

Foreign matter 
Moisture Content 
Total ash and acid insoluble ash 
Water and alcohol soluble extractives 
Pesticide/insecticide residue 
Determination of steviosides 

PRODUCT PPSE 

Moisture content 
Total ash and acid insoluble ash 
Solubility 
Stability 
Sweetener intensity 
Extinction Coefficient 
Optical rotation 
Heavy metal estimation 
Determination of Stevioside and rebaudioside 

ANNEX 3 
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ANNEX 4 

QUALITY CONTROL INSTRUMENTS PROCURED THROUGH UNDP SUPPORT 

1. UV-Vis Spectrophotometer (Shimadzu) with NEC Pinwriter P-20. 

2. High Pressure Liquid Chromatograph (Shimadzu) with LC-9A pump, SIL-68 autoinjector 
SPD-6AV UNNis detector ASC-5 auto sample changer. 

3. Dual Wave Length Flying Spot Scanner CS-9000 with FDV Floppy Disk Unit. 
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