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INTRODUCTION 

Some segments of the Thai population, 
especially in rural areas in the North and 
Northeast, suffer from malnutrition caused 
by vitamin and protein deficiencies. The 
addition of microalgae as an unconventional 
source of protein and vitamins to the local 
food preparations is expected to result in a 
considerable improvement in the nutritional 
status of these people. The green alga 
Scenedesmus acutus (Strain 276-3a, Gottin­
gen), for example, contains high amounts of 
both vitamins and protein of a high nutritive 
value (Table 1). The cultivation techniques 
for these and other types of microalgae, some 
of which have now been successfully produced 
for more than 20 years in Germany and other 
countries, are currently being investigated 
under the climatic conditions of Thailand. 

According to Kofranyi and Jekat (1967), 
0.62 grams of algal protein per kg body 
weight would fully meet the minimum protein 
requirement of adults. With respect to the 
purine content (4 %) in algae, the daily con­
sumption should not exceed approximately 
40 grams of dry algae per person per day if 
the uric acid content in human blood plasma 
is to be kept at a level below the limit of 6.5 
mg per 100 ml (Griebsch and Zollner, 1971). 
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Nutritional tests in Thailand, however, show 
that more than 15 to 20 grams of dry algae 
per day are hardly consumed per person. 

MATERIALS AND METHODS 

After developing about 20 recipes for algal 
meals the following experiment with two 
groups of student nurses at the General 
Police Hospital in Bangkok was performed: 
during a period of 10 days a group of 20 
students (group A) received 3 meals a day 
containing 7 grams of algae per meal; 
simultaneously, another group of 20 students 
(group B) ate exactly the same meals without 
algae. After the first 10 days the two groups 
were exchanged. The age of the students 
was 18-20 years, and they had an average 
height of 153.4 cm ± 4.3 S.D. and an average 
weight of 48.6 kg ± 5 S.D. These values 
which are in the normal range for Thai 
people of this age did not change during the 
experiment. 

The intake of food per meal was measured 
by weighing separately both the amount 
offered each person and the leftovers from 
each meal. Snacks eaten between meals were 
also recorded. Hence, the consumption of 
algae, protein, algal protein, fat, carbohy­
drates and calories could be calculated. The 
uric acid content of the student's blood 
plasma was determined before the start of 
the experiment, and again on the 6th, 10th 
and 13th days, and after the last day of the 
experiment usin¥ an enzymatic method 
(Praetorius and paulsen, 1953) which had been 
modified for microlitre systems. A blood 

Vol. 4 No.3 September 1973 413 



SOUTHEAST ASIAN J. TROP. MED. PUB. HLTH. 

Table 1 


Composition and nutritive values of the dry algal powder of Scenedesmus acutus 276-3a. 


Components 

Raw composition 

crude protein 

carbohydra tes 

fat 

fibre 

ash 

moisture 

nucleic acids 


Essential amino acids 

Cystein + Cystine 
Isoleucine 
Leucine 
Lysine 
Methionine 
Phenylalanine 
Threonine 
Tryptophane 
Valine 

Protein quality (tested in rats) 

True Digestibility 
Net Protein Utilization 
Biological Value 
Protein Efficiency Ratio(PER) 
PER of Casein Standard 

Vitamins 

Thiamin 

Riboflavin 

Pyridoxine 

Niacin 

Pantothenic acid 

Folic acid 

Biotin 

Cobalamine 

Beta-Carotene 

Tocopherol 


Amount (range) 

gm/lOO gm 

dty matter 


50-56 

10-17 

12-14 

.3-10 

6-10 

4-8 


4 


gm/lOO gm 

protein 


0.9 

3.8 

9.0 

5.5 

1.4 

4.3 
5.0 
1.4 
6.7 

gm/lOO gm 

protein 


82 

68 

81 


321 

397 


mg/lOO gm 

dry matter 

1.0 - 2.4 
2.5 - 5.9 
0.18 
7.3 -17.6 
1.2 - 1.7 
0.68 
0.02 
0.02- 0.06 


70- 130 

11-18 


Reference 


Soeder and Pabst, 1970 


Soeder and Pabst, 1970 


Pabst, ] 972, pers. comm. 

Kraut and Rolle, 1968 

Kraut and Rolle, 1968 

Meffert and Stratmann, 1954 

Meffert and Stratmann, 1954 

Meffert and Stratmann, 1954 

Meffert and Stratmann, 1954 

Meffert and Stratmann, 1954 

Fink et ai., 1958 

Czygan, 1971, pers. comm. 

Fink et al ., 1958 
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sample was taken from a fasting student 
shortly before the first meal in the morning. 
For a duplicate analysis a few hundred ~L1 

of blood were taken from the finger of each 
participant by capillary tubes. After cen­
trifuging the plasma was pipetted directly 
into prepared cuvettes. Before and 10 to 15 
minutes after the enzyme uricase was added, 
the optical density of the cuvettes was 
measured at a wavelength of 293 nm and 
corrected by the absorption of light by the 
enzyme itself. 

RESULTS AND DISCUSSION 

Only on the first day of offering algal meals 
was the consumption of algal food considera­
bly lower than the average which was as 
follows: group A average: 14.1 gm ± 1.8 
S.D., group B average: 11.7 gm ± 1.4 S.D. 
per person per day. The average protein 
intake through the 20 day period was 48-56 
gm, carbohydrates 195-246 gm, fat approxi­
mately 50 gm, calories 1900 Cal per person 
per day. The results of the uric acid 
determinations are shown in Table 2. 

As seen from the results, a daily intake of 
12-14 gm algae per person did not influence 
the normal values of uric acid level in the 
plasma of the test subjects. Although the 
recommendations of the United Nations 
Protein Advisory Group would allow a 

daily consumption of 50 gm algae per person 
(containing 2 gm of nucleic acid), only 21 
gm were offered, since the high amount of 
rice in the Thai diet did not allow a higher 
content of algae in the meals. A daily amount 
of 15 gm algae per person would contribute, 
however, a considerable amount of protein to 
the present low intake of persons suffering 
from protein malnutrition. 

SUMMARY 

A daily consumption of 12-14 gm of 
microalgae during a period of 10 days did not 
result in any change of the uric acid levels in 
the blood plasma of 40 Thai student nurses. 
The average uric acid level in the blood 
plasma was determined as 5.21 mg/l00 ml 
± 0.5 S.D. The nutritive value of the micro­
algae material (Scenedesmus 276-3a, Gottin­
gen, Germany) is illustrated by tables showing 
the raw composition, vitamins, amino acid 
pattern and data of nutrition experiments. 
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Table 2 

Uric acid levels in the plasma of tested persons in Thailand (mg/IOO ml). 
(values in bold type indicate after algal consumption) 

Day 
Group A (No. = 20) 

average ± S.D. 
Group B (No. = 20) 

average ± S.D. 

1 (January 5, 1972) 5.52 ± 0.52 5.13 ± 0.71 
6 (January 10, 1972) 5.16 ± 0.62 5.23 ± 0.50 

10 (January 14, 1972) 5.26 ± 0.59 5.12 ± 0.72 
13 (January 17, 1972) 5.48 ± 0.60 5.07 ± 0.73 
21 (January 25. 1972) 5.18 ± 0.52 4.93 ± 0.82 
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