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 Malting is a process in which barley grains with low content of enzymes, hard texture 

and undesirable taste are transformed into soft grains with desirable flavor being rich in 

enzymes. During malt extraction process suitable wort is produced for products such as 

beer. During malting barley seeds are germinated to promote the mobilization of   

storage compounds process. Malting is influenced by various physicochemical factors 
including barley variety, sulphur and nitrogen content, O2 and Co2 content, contents of 

carbohydrates, enzymes, antioxidants, proteins and lipidsof barley and steeping and 

germination time. Aforementioned factors may be among factors affecting malt and 
barley growing during malting process and playing crucial roles in the activity of α-

amylase and β- glucanase. Malting is a complex process requiring many enzymes with 

α- amylase, β- amylase, α- glycosidase and limit dextrinase being the most important 
among others. This review is addressing the effects of different factors on malting. 
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INTRODUCTION 

 

 Barley (Hordeum vulgar) has been traditionally used in malt production. It is an important raw material for 

manufacturing alcoholic and non – alcoholic beverages. The scientists worldwide have attempted to substitute 

partially or totally, the malt of other grains for barley malt however, the sensory properties of beverages made of 

other grains malt did not compare to those of barley. In additions proper amount of diastatic enzymes 

synthesized during barley germination and physiological process applied for optimization of barley kernels have 

made the barley to be ranked higher than other grains [1].Barley is considered as one of the most important 

cereals worldwide. Total crop yield within 2002-2005 periods has been measured ave. 129 mt, which has 

increased to 150mt in 2009 [2], therefore showing a growing trend in the coming years. Barley is a highly 

adaptable plant being cultivated under different climatic conditions from sub-Arctic to sub-tropical. It ranks fifth 

amongst all crops in dry matter production in the world today. Historically barley has been an important food 

source in many parts of the world including northern middle east, northern Africa northern and eastern Europe 

(mostly Iran, Morocco, Ethiopia, Finn land England Germany Denmark Russia and Poland) and Asia (Japan, 

India , Tibet and Korea) [3].Barley serves as a main food for human and animal feeding [4].Currently only 2% 

of the produced barley is used for human consumption [3].Barley especially its spring type is commonly used 

for malt production as a raw material for beer brewing and making whisky. It is predominantly used for 

producing animal feed and malting with the latter being it’s the most important application [2].Different grains 

are used for malting including barley, wheat, sorghum, millet and triticale however barley has some advantages 

over other grains due to its specific chemicals desirable changes during sprouting and the presence of the sheath 

protecting the sprout. Also the presence of thick cells in aleurone layer resulting in its high amylotytic activity 

makes barley a suitable grain for malting. The most important goal of malting is the synthesis of hydrolytic 

enzymes and decomposition of cell walls of protein starch and endosperm resulting in increased friability of 

barley seeds. Over centuries, malting has been used for promoting enzymatic activity and decomposition of cell 

wall, softening the kernels, development of different aroma, flavor, and color, producing reduction sugars, and 

increasing the availability of vital nutrients of the grains. Malting is a biotechnologically complicated process 

including steeping, germination and drying germinated malt under temperature and humidity controlled 

conditions so that a friable nutrition product would be made. Today, malt has found a special application in food 

industry worldwide. Malt and its extract are used as sweeteners, flavorings, colorings a fermenting agent in malt 
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vinegar and beer brewing, malt concentrate, maltodextrin, maltose syrup, infant formula, coffee malt, and some 

bakery products. Malt also shows medicinal properties including lowering blood sugar level, functioning against 

intestinal diseases, stimulation of lactating glands, anti-diarrhea, strengthening hairs and preventing them to 

become gray. Malt and its products made from grains especially barley is considered as raw materials in 

industries with the highest conversion index and thus the greatest added value [5]. 

 Production of high quality malt and reduction of wastes resulting in increased malting yield are feasible 

through optimizing the physicochemical conditions under which malt is made. Thus, the objective of this article 

was to review the malting and physicochemical factors affecting malt production thereby providing a good 

reference for malt manufacturers as well as the students. 

 

2. Malting: 

 Whole process of brewing consists of four steps including (1) malting (based on germination of barley) (2) 

wort production (mashing, i. e. extraction and hydrolysis of malt components and possibly other cereals then 

separation insoluble components and boiling with hops or hop extracts (3) fermentation (in most cases divided 

into two parts: primary fermentation and lagering or secondary fermentation) (4) down – stream processing 

(filtration, stabilization, bottling, etc.) [6].Malting is the process of preparing malt. Barley grains are soaked 

until the germination begins [7].Also to ensure good absorption of water by 12% to at least 40% of moisture 

(steeping) [3]. 

 Then the barley grains are held under warm and humid conditions for several days (germination)    [7].Also 

to maintain embryo growth, enzymes synthesis and endosperm breakdown [3].Finally they will be dried under 

air current gradually increasing the temperature (kilning) for ensuring the product stability. This method is 

commonly used at the USDA Cereal Crops Research Unit is described by Jones and Marinac [8].The 

germinated grains but still not kilned are referred to as green malt. Malt conditions might be different depending 

on the characteristics of the required malt. Barley grains germinate on the filter paper or other medium and air – 

dried or freeze-dried is not malt but is easily germinated barley. It must be remembered that biological 

germination of barley grains begins during steeping process where the maltsters name it as the beginning of 

germination [7]. 

 Barley is the primary cereal used for malting worldwide. Two types of barley constantly used for malting 

are 2- and 6- row. Two – row barley produces malt with a large extract, lighter color and low content of enzyme 

as compared to 6-row barley [3].Malting barley is often grown on light soils and light textured soils are most at 

risk of S deficiency [9].Different qualitative parameters reported in the literature including hot – water 

extraction (HWE), kernels fracture, kernels weight, β- glucan and protein contents, malt cleanings friability, α- 

amylase activity, viscosity and solublegen ratio (SNR)  are common assays for variability quality of barley. In 

addition rapid hydrolysis and germination are essential assays for good quality malting. Malting has been 

defined as controlled germination of cereals to ensure physical and biochemical variations whitin the grain being 

stabilized by grain drying. The properties of different kernels have been described as the factors affecting water 

uptake during steeping of barley e.g. endosperm structure, starch content, protein content and characteristics of 

cell wall. Malting results in increased enzymatic activity and soluble protein content decomposition of starch 

into simple sugars with improved color and flavor. Final moisture content of malt would be approximately 35-

40 g/kg being a highly hygroscopic product [3]. 

 

3. Effect of different factors on malting process: 

3.1. Antioxidant properties: 

 Antioxidants are not equally distributed in barley grain. Salmonsson et. al., showed that presently    p-

coumaric acid exhibited the lowest amount in the kernel center and rapidly increased towards outer layers such 

as lignified huslc[10]. While Goupy et al., have already showed that phenolic acids are present mostly in the 

aleuronic layer and endosperm[11]. The highest amount of ferulic acid is found in cell walls of aleurone layer 

where being rich in arabinoxylans. Natural antioxidants of cereals may act as free radical scavengers, reducing 

agents, potential complexes of pro-oxidant metals and singlet oxygen quenchers. Furthermore many natural 

antioxidants present in barley exert wide – ranged biological effects including antibacterial antiviral anti-

inflammatory, anti-allergic and anti – thrombotic effects and may also be involved in vasodilator actions. 

Polyphones identified in barley include anthocyanins, flavonols, phenolic acids catechins and 

proanthocyanidins. Antioxidants mostly play an important role in malting and processing due to their ability to 

delay or prevent oxidation reactions and oxygen free radical reactions. Antioxidants such as sulfites, 

formaldehyde, or ascorbate can be added into the brewing process in order to improve beer flavor stability. 

Approximately 80% of phenolics of beer are derived from barley malt and the remaining from hops. The 

phenolics in barley malting include polyphenols (benzoic and cinnamic acids derivatives), flavonoids, 

proanthocyanidins , tannins and aminophenolic compounds. All these compounds identified as non-enzymatic 

inhibitors of lipid peroxidation have been also known as having important antioxidant and antiradical properties. 
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Thus the presence of natural antioxidants in malting barley and screening of malting barley varieties with the 

highest level of radical scavengers seem important for produce beers with high levels of antioxidant activity [3]. 

 

3.2. Arabinoxylans and β-glucan contents: 

 Arabinoxylans content in barley depends on genetic and environmental factors. However it seems have less 

variability than β-glucan. It has been reported that arabinoxylans content in commercial beer is 10 times more 

than β-glucan. The enzymes reducing arabinoxylans are often generated later in the germination process and 

high level of arabinoxylans remained in the final beer. Some arabinoxylans are soluble in the cell wall but are 

not considerably reduced by endogenous enzymes through malting. Malt extract may contain a high level of 

arabinoxylans and cause difficulties associated with the filtration of viscous extract that might remarkably 

reduce the performance of brewing processes. In brewing industry high amount of β- glucan in barley may result 

in insufficient degradation of cell walls, which in turn hinders the diffusion of enzymes, germination and the 

mobilization of kernel reserves thereby reducing malt extract. The residual β-glucan may also results in highly 

viscous wort and giving rise to a filtration   problem in the brewery and also may participate in maturing of beer, 

causing chill haze. The destruction of endosperm cell wall and consequent changes at the β-glucan level during 

malting is predominantly the results of β-glucanase activity, which depolymerizes β-glucan. Thus better malting 

performance would be expected with lower levels of β-glucan in grains and higher levels of β-glucanase in malt. 

The reduced beer filtration efficiency historically has been attributed to β-glucan in the brewing process. β -

glucan may increase the viscosity of beer by gel formation mostly consisted of high – molecular weight – β-

glucan. Barley has received its popularity due to its functional properties most likely antioxidant and radical 

scavenging activity, due to the bioactive compounds such as phenolic compounds, β- glucan, arabinoxylan, 

olicosaccharides, and tocols [3]. 

 Jibraeili et al., studied the effect of malting on β-glucan content and β-glucanase activity in kernels and malt 

of superior barley lines (EBYT 88-2, EBYT88-4, EBYT 88-6, EBYT 88-14, EBYT 88-17 and EBYT 88-20) in 

Golestan province, Iran. The results showed that malting had significant effect on β-glucan content and β- 

glucanas activity in barley kernel and malt. The results also revealed that during malting  β-glucan content 

decreased and the activity of enzyme β-glucanase significantly improved[12]. 

 

3.3. Enzymes in malting: 

 More than 40 endopeptidase have been identified in malt being classified into several groups including 

cysteine, metallo, aspartic and serin proteinases. Also other exopeptidases such as carboxy peptidases and amino 

peptidases have been observed. A substantive reason for the limited action of the endo-peptidases in mashing is 

the presence of inhibitor proteins. Principal among such inhibitors are lipid transfer proteins that block the 

cystein proteinases. Jones and Budde suggest that 32% of the soluble proteins in malt is already in the 

ungerminated barley from, 46% is released in malting. It was also shown that over pH =5 to 6.6, proteolytic 

activity of malt can very more than 7-fold[13].Various factors may be involved in releasing and activating 

enzymes during malting process. It has been recently suggested that serin- proteinases play a key role here. The 

least investigated of the endogenous starch –degrading enzymes in barley malt is α-glucosidase, although it has 

been claimed to be 2nd only to α- amylase for its importance in starch degradation during malting. However, the 

enzyme is thermolabile and likely to be of limited significance during mashing  .Also     β- amylase is the major 

enzyme affecting the diastatic ability of malt but is unable to decompose the starch granules in the absence of 

other enzymes in the grain [3]. 

 Gebremariam et al., investigated the effect of temperature and time of drying on the activity of limit 

dextrinase, beta – amylase, alpha – amylase and the amount of dimethylsulphide (DMS) in teff malt (Eragrostis 

teff, DZ- CR- 387). Effect of drying temperature and time on alpha- amylase - beta-amylase, limit dextrinase 

activities and dimethylsulphide level of teff (Eragrostis teff) malt.Teff is a gluten – free grain with high 

nutritional value. Prolonged curing had negative effect on amylitic activity and the enzymes could be test 

retained within a shorter period. The enzymatic acidity and DMS content showed the teff as a proper alternative 

for manufacturing gluten – free malt[14]. 

 

3.4. The effect of O2 deficiency and high concentration of Co2 on the barley germination during malting: 

 Germination when malting is effectively influenced by O2 and Co2 concentrations with the activity of α- 

amylase and β- glucanase being important. The results presented in Figs. 1A, 1B and 1C were obtained from the 

experiments conducted by kleinwächter et al.,[2].The results showed that under aerobic conditions soaking and 

subsequent germination occurred in air – saturated water and air respectively resulting in well – germinated 

seeds. This is evidenced by the strong increases in activity for germination-related enzymes (α-amylase and β-

glucane (Figs. 1A , B) are considerable coleoptile growth   (Fig.1C). 

 In contrast in the absence o2 (100% N2) seed germination was thoroughly inhibited being attributed to 

inhibitory effect of O2 deficiency. The enzymatic activity remained at the same low level as the ungerminated 

seeds (8h) and the embryos did not grow at all. For 5% Co2 the activity of α-amylase and β- glucanase 
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decreased to ~ 20-30% as compared to the well – aerated control (Figs. 1A, B).The growth of coleoptiles also 

reduced to 10-20% (Fig. 1C). However in this context, it has to be considered that parameters such as enzymatic 

activity and growth processes are subject to normal natural variations; thus the slight inhibition observed for 5% 

Co2 cannot be clearly different from normal variables. When the concentration of Co2 considerably increased a 

very different situation occurred (80% Co2 +20% O2). High concentration of Co2 caused total blockage of the 

germination, as evidenced by the marginal activities of the germination related enzymes as well as the lack of 

any growth of the coleoptile (Figs. 1A-C). This inhibition can be clearly attributed to Co2 content because 

contrary to earlier studies the concentration of Co2 was kept at an ambient level (20%). Consequently, any 

interference by concomitant O2 starvation can be excluded. Also germination of barley a seed are suppressed at 

1% O2 and oxygen partial pressure under which mono and deoxygenates is still involved in gibberellins 

biosynthesis .The most significant finding by kleinwächter's study was that contrary to the presence of sufficient 

O2 considerable increase in Co2 concentration (80%) could suppress barley seeds germination [2]. 

 

 
Fig. 1: Impact of oxygen deficiency (100%N2,1%O2) and high concentrations (5%CO2,80%CO2+20%O2) on 

the metabolism of soaked barley seeds. Germination processes were monitored in terms of (A) α-

amylase-activity, (B) ß-glucanase activity and (C) coleoptile growth. 

 

3.5. Effect of sulphur and nitrogen on yield and quality of barley malting: 

 Eight field experiments were conducted at four sites in the UK in 2003 and 2004 in order to investigate the 

effects of sulphur (S) application on yield and quality of barley malting. Winter barley (CV pearl) was cultivated 

at Woburn (Bedfordshire) and Docking (Norfolk) and spring barley (CV optic) was grown at corsekelly 

(Aberdeenshire) and Bishop middleham (County Durham), both varieties were recommend malting barley 

varieties. The experiments consisted of four levels of sulphur (s): 0, 10, 20 and 40 kgs/ha and two levels of 

nitrogen (N): 110 and 150 kg/ha at Woburn and Docking in both seasons 70 and 120 kg/ha at corsekelly in both 

seasons and at bishop middle ham in 2004 and 80 and 120 kg/ha at bishop middleham in 2003. The results of 

yield experiments at the four sites are presented in Fig. 2 with five out of eight experiments showing significant 

yield responses to S additions. The results were investigated for yield responses, the effects of S and N on the 

grain size, S and N concentrations in grain and malting quality. In general the results suggested that sulphur 

application had significant effects on the yield of barley malting at five out of eight sites, indicating that sulphur 

deficiency has become common for these crops in the UK. Sulphur – responsive sites were characterized by a 

soil extractable S of below 4-5 mg/kg. Maximum yield response was obtained by application of 10 and 20 kg 

S/ha. At s-deficient sites sulphur application had significantly affected the quality of malting and increased the 

activity of hydrolytic enzymes and improved endosperm modification during malting, as well as increased 
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concentration of the DMS precursor in kilned malt. In some cases S application also resulted in smaller grain 

sized [9]. 

 
 

Fig. 2: Yield responses to S and N applications of winter barley at Woburn and Ducking, and of spring barley at 

Corsekelly and Bishop Middleham in 2003 and 2004. Grain yields are shown for N,S and NΧS 

interactions. Vertical bars are ± standard errors. 

 

 Jankovic’ et al., studied the effect of nitrogen on yield and quality of barley grain in malting (four barley 

genotypes) .Obtained results showed that nitrogen significantly increased the grain yield .Grain quality was 

decreased by increasing nitrogen rates . Apart from nitrogen rates, the genotype also affected the yield .Different 

nitrogen rates showed a significant effect on the absolute grain weight   and volume grain weight[15]. 

 

3.6 Barley proteins:   

 The results of the experiments conducted on the barley proteins content showed that during malting process 

disulfide bonds were reduced and B and D hordeins were degraded by proteolysis , since almost the same levels 

of B hordeins were obtained after extraction either under non-reducing or reducing conditions  and almost no D 

hordeins were extracted from malt [4].Considerable increase of globulins and albumins content during malting 

was the results of proteolytic breakdown of disulfide-linked hordeins and secretion of enzymes in the 

endosperm. Taken together with those of Moonen et al., along with the results of Celus et al., provide good 

evidence for the reduction of disulfide bonds and Proteolytic degradation of B and D hordeins during 

malting[2,16]. 

 Eneje et al., stated that when protein content of the initial grain is higher, the growth of root and 

germination would be faster, thus malting loss would be greater and extraction efficiency would lower[17]. 

 

3.7. Malt Lipid: 

 The results of the experiments conducted on the lipid content of malt showed that the quality of malt is 

diminished due to a lipolytic activity and that there is a negative correlation between total lipid content of barley 

and the quality of malt. Furthermore, the percentage of linoleic acid increases during malting for almost all 

barley varieties except for winter barley (Regina). In addition the analyses revealed that there is a possible 

difference in the type of fatty acids between winter and spring varieties. Thus the malt produced from winter 
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barley (Regina) may indicate that there is a negative relationship between linoleic acid and malt. Also the most 

probable mechanism involved in the development of stale flavor in beer is the oxidation of polyunsaturated FAs 

by lipoxygenase present in barley, the use of malt varieties characterized by lower contents of polyunsaturated 

FAs (e. g. Regina)for the production of beer could improve  the shelf life and the quality of finished beer [18]. 

 Cozzolini et al., studied the effect of total lipids and fatty acid profile on water uptaken by barley grain 

during steeping. The results revealed that unsaturated fatty acids such as oleic acid (18:1-n9) play a role in 

controlling water uptake by barley endosperm during steeping. When partial least squares (PLS) regression was 

used to relate total lipids, individual fatty acids and water uptake, oleic (18:1-n9) acid had a positive effect, 

while long chain unsaturated fatty acids such as arachidic (20:0) and lignoceric (24:0) acids had a negative 

effect on explaining 72% of the total variability in water uptake. Water uptake by the endosperm is just a 

component of the system that is responsible for the overall malt quality properties and chemical characteristics 

of a given material. In this study, both total lipids and individual fatty acids have a role on determining malt 

quality in barley[19]. 

 

3.8. Steeping and germination time: 

 From other important factors which affect malting refers to steeping and germination time. Steeping is the 

first step in malting with the main goal being to increase water content of kernel and also to activate enzymes 

stored in endosperm [19].Germination as the second step is a crucial step in malting because most important 

events such as endosperm conversion and enzymes synthesis occure in this stage [5]. 

 Ghasemi Damavandi et al.,examined the effect of steeping and germination time on quantity and quality 

characteristics of barley malt (line EBYT-79). These characteristics included malting yield, total protein, cold 

water extract yield, hot water extract yield and extract color. The results showed that as the time of steeping was 

prolonged, malting yield and total protein content decreased while the extract color was improved. As the 

germination was prolonged, malting yield and total protein content decreased while cold water extract yeild 

increased. Maximum yield of hot water extract was obtained by 36-h steeping and 7- day germination[20]. 

 Najafi et al., investigated the effect of germination on biophysical properties of Iranian barley varieties 

(Sahra, Jonoub, Dasht) during malting within a 7-d germination period. Grain density, mass density thousand 

grain weight, porosity and moisture content during germination were evaluated at 24 h intervals within 144-h (7-

d) germination period. The results showed that during malting  grain density, mass density thousand grain 

weight, porosity and moisture content all were significantly decreased (p<0.01). In general Sahra variety is 

showed more optimum acceptable characteristics for malting. Given the fact that these measured properties 

showed no significant variations from 6d till 7d a 6-d germination period is recommended for Sahra variety[21]. 

 Bakhshabadi et al., studied the effect of steeping and germination duration on moisture content and volume 

of malt produced from two barley varieties by using response level method. Moisture content and volume of 

malt produced from the lines EBYT 88-17 and EBYT 88-20 were measured. In order to assess these parameters 

barley grains were steeped for 24, 36 and 48 h and the germination was measured at 3, 5 and 7 d. The results 

showed that as the time of steeping was increased from 24 to 36 h moisture content increased at all days of 

germination and as the steeping and germination duration was prolonged an increase in the volume was 

observed[22]. 

 Kent and Evers concluded that as the time of steeping and germination increased the malting yield 

decreased[23]. 

 Arabamerian et al., investigated the effect of steeping duration on the enzymatic activity of β- gluconase in 

malt produced from two Iranian barley varieties (Sahra, line D5) in Golestan province. β-gluconase enzyme is a 

polysaccharide from cell wall mainly found in aleurone and scutellum of germinated barley. β- gluconase 

content has a direct relationship with the quality of produced malt being influenced by steeping, germination and 

drying the germinated malt under controlled temperature and humidity conditions. The studied factors included 

two barley cultivars (Sahra and D5) and time of steeping (24, 36 and 48 h). The results revealed that D2 variety 

had 28-28% higher content of β-gluconase than Sahra. There was a direct linear relationship between steeping 

time and β-gluconase content. The amount of β- gluconase increased as the steeping duration was prolonged. It 

was found that the greatest activity of β-gluconase in Sahra variety occurred by steeping for 48h[24]. 

 Arabamerian et al., examined the effect of germination time (2, 4, 4d) on the activity of enzyme β-

gluconase in malt obtained from two Iranian barley varieties (Sahra, line D5) in Golestan province. The results 

showed that for variety Sahra, there was a direct linear relationship between germination time and β-gluconase 

increased as the time of germination was prolonged but such a relationship was not found for line D5 as the 

highest β-gluconase content was observed at 4 d of germination. Line D5 showed 28.28% greater enzymatic 

activity than Sahra variety and line D5 of Sahra variety which is one of the most widely used raw material for 

malting in Iran is more suitable for malt production due to its high level of β-gluconase activity[25]. 

 Bakhshabadi et al., studied the effect of steeping and germination time on pH value of malt extract obtained 

from two Iranian barley varities in Golestan province. The results suggested that line EBYT 88-17 showed 1.07 
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higher pH values than line EBYT 88-20. pH value significantly decreased from 6.12 to 6 as the time of steeping 

was increased from 24 to 48 h[26]. 

 Arabamerian et al., investigated the effect of malting on physicochemical properties of malt obtained from 

two Iranian varieties, Sahra and D5. The measured thousand weight variations, mass density, and cold extraction 

yield during malting. The results revealed that the variety had significant effect on the properties with D5 being 

superior to Sahra. Also D5 showed higher thousand grain weight. Mass density and cold extraction yield as well 

as smaller loss percentage as compared to Sahra variety[27]. 

 

Conclusion: 

 In conclusion different factors seem to affect malting and the final quality of malt. Natural antioxidants 

contained in barley prevent or delay oxidation reactions during malting playing important roles in malting. 

Enzymes including α- amylase also exert effects on starch decomposition and endosperm modification. Sulphur 

is another important factor affecting malting yield and quality. It may increase the activity of hydrolytic 

enzymes and improve endosperm modification during malting.Also nitrogen significantly increased the grain 

yield and grain quality was decreased by increasing nitrogen rates. In addition, contrary to the presence of 

sufficient O2 increasing concentration of Co2  suppress the germination of barley seeds. High level of 

arabinoxylans considerably reduces the brewing performance. Also better malting performance is achieved by 

lowed content of β-glucan in barley and higher levels of β-glucanase in malt. Also when protein content in 

initial grains is higher the germination rate and root growth would be faster, malting loss would be greater and 

the yield of its extraction would be lower.  

 Furthermore,  malting leads to reduction of protein content of malt and disulfide bonds and proteolytic 

degradation of B and D hordeins. Regarding lipid content there is a negative correlation between total lipid 

content in barley and the quality of malt. Also both total lipids and individual fatty acids have a role on 

determining malt quality in barley. 

 Steeping and germination time is another important factor affecting malting. As steeping and germination 

time increase, malting yield and total protein content decrease. Also prolonged steeping results in a reduction in 

pH value of the extract obtained from the malt. There is a direct relationship between β-gluconase content and 

the quality of the produced malt as their content is influenced by steeping, germination and drying the malt 

under controlled temperature and moisture conditions such that the amounts of β-gluconas increase as the time 

of steeping and germination is prolonged.  

 The results of this review article showed that Malting is influenced by various physicochemical factors 

including barley variety, sulphur and nitrogen content, O2 and Co2 content, contents of carbohydrates, enzymes, 

antioxidants, proteins and lipids of barley and steeping and germination time. 
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