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VEGETAL SPROUTS – ARE THEY A “LIVING FOOD”? 
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Abstract: In recent years, worldwide, the incidence of obesity and digestive tract disorders increased, 
both because of inappropriate nutrition and sedentarism, leading to an interest in low-calorie 

nutrient-rich foods as a prevention measure. Vegetal sprouts (VS) have high nutritional quality with 

rich fiber, vitamins, minerals, antioxidant properties and high enzyme activity. The purpose of our 

study was to evaluate the amylolytic, lipolytic and proteolytic enzyme activity of VS available on the 
market, at different pH values (1.5, 2, 3 and optimum pH) to see if the acid pH of the stomach 

influences the enzyme activity compared to the optimum pH conditions. The determinations were 

performed by modified methods from the European Pharmacopoeia 8th Edition in determination the 

enzymatic activity of the pancreas powder. As a result of the research, we found that there are major 
differences in enzymatic activity at an optimal pH compared to acid pH, the results being statistically 

significant. 
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INTRODUCTION 
In the last decades of the past century, the attention of 

health care specialists has increasingly focused on determining 

the biological value of vegetal sprouts (VS). At this time, 

germinated seed consumption has grown in Europe because it 

meets the requirements of modern nutrition. In comparison with 

seeds and the grown plant, it has been established that germs 

have a higher nutritional value due to the transformation during 

the process of germination.(1) In the presence of external factors 
of germination, the enzymatic system in the seed, the proteolytic 

enzymes, the amylolytic enzymes and the lipases transforms the 

substances into readily assimilable substances: the 

polysaccharides degrade into oligo and monosaccharide, the fats 
in free fatty acids and the proteins in the oligopeptides and free 

amino acids, which are necessary for the biochemical 

mechanisms in the body.(2) The consumption of processed 

foods in the modern human diet results in a lack of exogenous 
active enzymes and, as a consequence, a rapid exhaustion of 

their metabolic reserves.(3) Because enzymes found in food are 

an important part of maintaining a healthy diet, it has become a 

common practice to supplement diet with enzyme (4) from 
drugs or to search for alternative like VS marketed as “living 

food” related to their high enzymatic activity. 

The pH and net acid load in the human diet has been 

considerable change in the present.(5) It is generally accepted 
that humans today have a diet poor in magnesium, potassium, 

fibers and rich in saturated fat, simple sugars, sodium and 

chloride, resulting in a diet that may induce metabolic 

acidosis.(6,7) Foods can be categorized by the potential renal 
acid load so: fruits, vegetables, fruit juices, alkali-rich and low 

phosphorus beverages like red and white wine have a negative 

acid load, whereas, grain products, meats, dairy products, and 
alkali poor and low phosphorus beverages have relatively high 

acid loads.(8) VS, because they have high nutritional quality, are 

rich in vitamins, minerals and fiber, have antioxidant properties, 

high enzyme activity and low-calorie content, may be 
considered an alkaline food. Having an alkaline diet may result 

in a number of health benefits like reducing hypertension and 
strokes, may improve many outcomes from cardiovascular 

health to memory and cognition also alkalinity may result in 

added benefit for some chemotherapeutic agents that require a 

higher pH. It would be prudent to consider an alkaline diet to 

reduce morbidity and mortality of chronic disease that are 

plaguing our aging population.(9) 

Enzymes are produced and secreted by the gastro-

intestinal system to digest fats, proteins and carbohydrates 
favoring the absorption of nutrients.(10) 

The efficacy of enzymes derivates from VS may be 

important in different diets, industrial processing of animal 

protein, in digestive disorder therapy and in the meat and dairy 
industry.(4,11,12) 

 

AIM 

The aim of the study was to determine the enzyme 
activity of VS at pH levels mimicking the gastro-intestinal tract 

and to compare it to the activity measured optimal conditions.  

 

MATERIALS AND METHODS 
Sample extraction. Enzymatic activity of four types of 

conventionally grown VS: alfalfa (Medicago Sativa), wheat 

(Triticum aestivum ssp. Vulgare), leek (Allium cepa var. porum) 

and broccoli (Brassica oleracea var. Italica) was determined by 
methods described in European Pharmacopoeia 8th Edition for 

pancreatic powder and adapted for VS determinations. VS were 

triturated with buffer at pH 1.5, 2, 3 and the optimal pH value 

described by the method.(13) 
Standard. Pancreas powder of pharmaceutical purity 

(containing 10000 units of lipase, 8000 units amylase and 600 

units of protease activity quantified by Ph Eur. method) was 
suspended in distilled water so that it was diluted 50 times. 

Determination of amylolytic activity was performed by 

iodometric method, comparing the quantity of starch 

transformed by the VS extract with the standard. VS extract in 
different pH buffer was incubated with 1% starch solution and at 
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25°C. After 10 minutes, 1M HCl (for enzyme activity 

inhibition), 0.05M iodine and 0.1M NaOH were added to the 

sample and kept in the dark for 15 minutes. The excess of iodine 
was titrated with 0.1M Na2S2O3. A control sample in which 1M 

HCl was added prior to the addition of the VS extract was 

prepared in the same conditions.  

Determination of proteolytic activity was performed 
by comparing the amount of non-precipitated peptides at the 

addition of a 50 g/L trichloroacetic acid with the VS extract 

obtained with buffer at different pH levels from a casein 

solution after 15 minutes incubation at 35°C, by reading the 
absorbance at 275 nm. 

Determination of the lipolytic activity was performed 

by incubating the standard and VS extract with different pH 

with the substrate (Emulsio Oleosa, Romanian Pharmacopoeia 
10th Edition) for 30 minutes at 20°C and titrating the free fatty 

acids with 0.05N NaOH in the presence of thymolphthalein.  

 

RESULTS 
At pH 1.5 and 2 the enzymatic activity of VS extracts 

could not be measured being below detection limits in all cases. 

The results obtained for the amylases activity of VS 

extracts are shown in table no. 1. 
 

Table no. 1. Amylase activity of VS extracts at pH 3 and 6.8 

VS pH 3 pH 6.8 
Statistical 

significance 

Amilolytic activity UI /100 g product ± SD (DSR%) 

Wheat 
1433.30±650.64 

(45.39) 

191836.67±53207.43 

(27.74) 
p<0.01 

Alfalfa 
1166.67±665.83 

(57,07) 

24613.07±7317.62 

(29.73) 
p<0.01 

Broccoli 
500.00±360.56 

(72.11) 

13040.00±3120.46 

(23.93) 
p<0.01 

Leek 
813.67±156.62 

(19.25) 

10329.67±1916.21 

(18.55) 
p<0.01 

The results obtained in determining the proteolytic 

activity from VS extracts are presented in table no.2. 

 

Table no. 2. Proteolytic activity of VS extracts at pH 3 and 

7.5 

VS pH 3 pH 7,5 
Statistical 

significance 

Proteolytic activity UI /100 g product ± SD (DSR%) 

Wheat 
42.00±4.58 

(10.91) 

217.00±28.58 

(13.17) 
p<0.01 

Alfalfa 
32.33±1.53 

(4.72) 

168.00±27.58 

(16.41) 
p<0.01 

Broccoli 
19.00±3.00 

(15.79) 

99.33 ±24.03 

(24.19) 
p<0.01 

Leek 
30.75±14.50 

(47.14) 

111.50±24.79 

(22.23) 
p<0.01 

The results obtained in determining the lipolytic 
activity from VS extracts are shown in table no. 3. 

 

Table no. 3. Lipolytic activity of VS extracts at pH 3 and 8 

VS pH 3 pH 8 
Statistical 

significance 

Lipolythic activity UI /100 g product ± SD (DSR%) 

Wheat 
3066.67±611.01 

(19.92) 

11466.67±3233.16 

(28.20) 
p<0.05 

Alfalfa 
1766.67±305.51 

(17.29) 

6933.33±808.29 

(11.66) 
p<0.05 

Broccoli 
5233.33±2600.64 

(49.69) 

25000.00±4358.90 

(17.44) 
p<0.05 

Leek 
6733.33±1665.33 

(24.73) 

30933.33±13631.34 

(44.07) 
p<0.05 

 

DISCUSSIONS 

pH influence on the amylase activity of VS extracts. 

Among the studied VS, the largest amount of starch is found in 

wheat, this explaining the higher enzyme activity. The results 

show significant differences between pH 3 and 6.8 (p<0.01). 

Amylase activity values are high, the enzyme is very active 
especially at pH 6.8, in wheat VS, with 191836.67±53207.43 UI 

of amylolytic activity/100 g. α-amylase catalyzes the hydrolysis 

of α-1,4-glucosidic linkages from starch forming 

oligosaccharides, therefore different types of amylases with 
unique properties are isolated and characterized for various 

applications in the starch industry.(15) 

pH influence on the proteolytic activity of VS 

extracts. The results obtained indicate significant differences 
between the proteolytic activity at different pH values, 

respectively at acid pH, the proteolytic activity decreases 

significantly. Proteolytic activity decreases directly in 

proportion with the pH, with pH lower than 3 the activity is 
almost non-existent.(16) Rawski RI et al (2018) also 

demonstrated the proteolytic activity of various germs, including 

broccoli, by various methods, demonstrating that proteolytic 

enzymes present in plant germs are able to help digest proteins 

from food sources such as casein and the activity is comparable 

with the enzymatic activity of protease supplements obtained 

from fruits.(17) Sangronis E et al (2007) highlighted the 

increase of in vitro protein digestibility by increasing protease 
activity and reducing antinutrients due to the germination 

process.(18) So even if the proteolytic activity is lower at acid 

pH, the germination process helps the digestion of exogen 

proteins.  

pH influence on the lipolytic activity of VS extracts. 

Lipase catalyzes the hydrolysis of triacylglycerols to fatty acids, 

mono-, diacylglycerols and glycerol. In plants, lipase is mostly 

present in the reserve tissues of growing VS, transforming 
triacylglycerols providing energy support for the growth of 

young plants. The study of the main physico-chemical 

characteristics of the lipase from wheat showed that the enzyme 

was most active and stable at pH 8.0 and at pH values lower 
than 4 the activity drops to a minimum which is observed from 

our results also.(19) VS contain an important amount of oils 

whose composition can change during storage. A study on the 

influence of pH on the activity of lipase from soybeans shows 
that the optimum pH for enzyme activity is in the alkaline pH 

range of 8 and that it decreases drastically with decreasing pH to 

pH = 3 the activity is lower than half.(20) 

In the stomach, parietal cells secrete approximately 
two liters of hydrochloric acid in 24 hours the gastric pH being 

1.8-3.5. Acid in the stomach is important in digestion by 

solubilizing food and for the activation of pepsin, a digestive 

enzyme.(21) The gastric pH varies between fasted state and after 
food ingestion, when pH could reach values of 4.5 - 5.8. The pH 

of the stomach decreases to less than 3.0 in 1 h after food 

ingestion.(22) The intraluminal pH changes in the gut, being 

approximately 6 in the duodenum, 7.4 in the terminal ileum, 5.7 

in the caecum and 6.7 in the rectum.(23) 

Considering the variations of the gastric pH according 

to the absence/presence of food, the activity of the enzymes 

contained by the vegetal sprouts can be influenced by the fasting 
state. Taking vegetal sprouts with other foods prevents the 

inactivation of the enzymes, which remain active as they reach 

the gut where, due to pH values encountered, they could have 
enzymatic activity. The efficacy of these vegetal sprouts could 

be enhanced by following an alkaline diet based mainly on fruits 

and vegetables because their metabolism produce alkali while 

most proteins produce acid. 
 

CONCLUSIONS 

There are statistically significant differences in 

enzymatic activity between the optimal pH compared to acid 
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pH. At a pH of 3, enzymatic activity is present but in 

considerably lower values than in optimum in vitro conditions. 

At a pH lower than 3 the enzymatic activity could not be 
detected. The slight increase in pH values in the stomach 

through the alkaline diet could also increase the amount of 

proteolytic, amylolytic and lipolytic enzyme activity. VS 

consumption in an alkaline diet brings various nutrients into diet 
such as vitamins, minerals, free amino acids, free fatty acids and 

other nutrients important for cancer and chronic diseases 

prevention. Also, the germination process decreases the amount 

of antinutrients, the bioavailability of the present substances 
increasing considerably. 

As a result, we can conclude that although VS 

represent an important source of nutrients, they cannot be 

considered a “living food” because at normal stomach pH the 
enzymatic activity is highly reduced or absent, but their activity 

could be maintained if they are administered with food, 

especially the alkaline one.  
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