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Abstract 
The major end use of malting barley is for the production of beer. The malt can have a significant influence 
on brewing efficiency and final beer quality. Black pointed barley grain is considered unacceptable by 
maltsters because of the assumption it may affect the malting process and hence beer quality, by producing 
off-flavours, darker colour formation and beer staling. However, no evidence has been provided to 
categorically show that black pointed barley does alter the quality of grain, malt or beer produced. Black 
pointed and clean grains were malted and quality measurements performed on the wort produced. We 
investigated a number of malting quality parameters including hot water extract, diastatic power, and 
viscosity. The association with black point and variation in the colour of wort, total polyphenols in wort and 
wort pH, was also investigated to establish whether black point discoloured grain is suitable for use in the 
malting and brewing industry. 
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Introduction 
Black point discolouration of barley (Hordeum vulgare L.) can affect all barley growing areas of Australia. 
Environmental conditions such as high humidity and rainfall during grain fill appear to increase the chances 
of the barley crop becoming black pointed (1). Black point discolouration is characterised by a brown/black 
stain of the husk tissue at the germ end of the grain. At receival, if malting barley varieties have more than 
5% black point discolouration, the grain is downgraded to feed quality and yields a lower price (2). Black 
point susceptibility in malting varieties ranges from 4% to 50%. Importantly, Schooner, one of the main 
malting varieties grown in Australia, is very susceptible to black point discolouration, averaging 22% black 
point. In Victoria and South Australia alone, every 3 to 5 years up to 200,000 tonnes of malting quality 
barley are downgraded to feed solely due to black point (3). Subsequently, black point has become a 
substantial economic concern. However, knowledge of whether black point discolouration affects the quality 
of the grain for malting is limited.  
 
Discolouration indicates grain may be affected by rain or fungal attack. Both factors also affect malting 
quality.  Maltsters want to avoid grain thought to have fungal infection, as this leads to beer gushing or 
fungal toxin release in beer (4). Rather than being caused by fungal infection, black point is the result of an 
enzymatic browning reaction (5, 6, 1) that may be triggered by environmental conditions such as rainfall and 
high humidity during grain fill. The oxidation of plant phenolic compounds by oxidative enzymes such as 
polyphenol oxidase or peroxidase yields a brown coloured compound similar to that seen in plants subjected 
to physical damage (7). High levels of oxidative enzymes and phenolic compounds are undesirable in 
brewing as they impart negative characteristics to beer colour, haze and flavour (8,9,10). Grain with 
discolouration has also been proposed to have poor quality malting characteristics (11), require longer 
storage before malting, reduce the capacity of the maltster to easily increase grain moisture during steeping, 
and alter the colour of the wort (and the final beer product) (12).  
 
As black point appears to be caused by enzymatic browning (5,6,1) the involvement of oxidative enzymes 
and phenolic compounds may make black pointed barley undesirable for brewing. However, this proposed 
cause of black point formation is not fully confirmed and it is yet to be established that black pointed barley 
differs from clean barley in substrate and enzyme activity. In turn, the implications of these possible 
differences on malting and brewing quality parameters are yet to be established. 
 
The objective of this research was to determine differences between clean and black pointed grains by 
assessing wort colour, malt quality characteristics and polyphenol content as an indicator of possible colour 
formation in beer. Furthermore, consideration will be given to the grading system applied at receival sites, 



where grain is currently segregated at a 5% visual threshold. Results from this research may indicate if there 
is a need to review the threshold for black point. 
 
Methods 
Sampling material 
Barley grains were manually segregated into black pointed and clean grains. Barley samples were sourced 
from sites that favour the formation of black point (high humidity during grainfill) including Millicent SA, 
Bundaberg QLD, Neridup WA. Black point susceptible (Schooner, Sloop, Sloop SA, Sloop VIC) and less 
susceptible (Franklin and Gairdner) barley varieties were used for analysis. Gairdner and Schooner were 
included in the malting regime as analysis controls. 
 
Micromalting procedure 
Thirty-gram samples of 2.5mm screened barley were micromalted in a Phoenix Automatic Micromalting 
System® without the use of additives. Samples were micromalted using the standard protocol used by the 
Waite Barley Quality Evaluation Laboratory (13). The micromalting schedule used had three main stages (i) 
Steep and Air Rest, 7:8:9 hours (wet:dry:wet) at 17°C, followed by another air rest, 9:0.5 hours (dry:wet) 
(ii) Germination, 88.5 hours at 17°C and (iii) Kilning 30-40°C, 9 hours, 40-60°C, 4 hours, 60-70°C, 2 hours 
and 70-80°C, 4.5 hours (13). 
 
Malting quality parameters 
Malt quality parameters were assessed by the Waite Barley Quality Evaluation Laboratory using small-scale 
standard analytical methods (13). Malt quality parameters measured were: EBC Hot Water Extract (HWE), 
Wort Viscosity, Soluble Protein (SP) and Malt Protein (MP), Free Amino Nitrogen (FAN), Wort Beta 
Glucan (WBG), Kolbach Index (KI), Diastatic Power (DP), Alpha and Beta Amylase. Wort colour (WC) was 
measured using a Lovibond Comparitor 2000+ with colour wheel ranging from 2.0 to 6.0, polyphenol 
content (PC) of wort was measured spectrophotometrically at 600nm using EBC method (14), and wort pH 
was measured using a protein resistant pH bulb meter. 
 
Results and Discussion 
Site and variety influenced malting parameters 
The malt protein (MP) between the three sites was significantly different, and varied from 9.5 to 14.2 %. MP 
correlated with DP and HWE (with low MP resulting in high HWE and low DP) (Table 1). Neridup had 
lowest MP and hence highest HWE. Bundaberg produced the lowest HWE with all samples having a very 
high malt protein. Bundaberg malts also had lowest wort polyphenol content but highest wort colour. 
Neridup worts had highest polyphenol content but lowest wort colour. Color formation in worts requires 
polyphenol consumption; hence lower levels of polyphenol were measured in dark worts. Environmental 
effects have previously been reported to influence grain and wort colour (15). Wort pH was not affected by 
site or variety, with samples ranging from pH 5.66 to 6.06. 
 
Table 1. Mean and standard error of malt quality parameters from three different sites.  

Site MP HWE WV KI DP PC WC 
Bundaberg 
Millicent 
Neridup 

14.2 ± 1.22 
11.8 ± 0.91 
9.5 ± 0.32 

76.1 ± 1.79 
78.8 ± 1.45 
79.4 ± 0.92 

1.64 ± 0.09 
1.68 ± 0.13 
1.48 ± 0.02 

42.0 ± 7.2 
51.7 ± 7. 5 
49.7 ± 4.9 

642 ± 111 
647 ± 94 
571 ± 165 

30.20 ± 5.03 
58.35 ± 8.01 
47.94 ± 7.98 

4.5 ± 0.86 
3.3 ± 0.53 
3.8 ± 0.42 

 
Black point levels up to 70% do not influence malting quality 
There was no significant trend observed in DP, KI, WV or pH between black pointed and clean samples 
(data not shown). This is important as it illustrates that black point does not alter the availability of starch 
degrading enzymes, the extent of modification or the viscosity of the wort. There was also no significant 
effect of black point on wort colour or wort polyphenol content, indicating that the use of black pointed grain 
in malting and beer production will not result in increased wort colour, nor cause haze implications from 
greater polyphenol content (10). However, there was a slight decrease in HWE correlating with extremely 
high (80-100%) black point, in all varieties analysed (Figure 1). Although a decrease was observed in all 
varieties, because there is a 1% lab error in the method for HWE (13), only Sloop VIC, Sloop SA and Sloop 
(from Millicent SA) had significantly reduced hot water extracts in 100% black pointed samples compared to 
clean samples (Tables 2 & 3). This result corresponds to studies of black point grain viability (16) where 
black pointed grain was found to have increased levels of alpha-amylase indicating the grain had begun 



germination and modification. Recoverable extract from black pointed grain was therefore likely to be 
reduced. An important consideration, given the unlikelihood of black point levels being higher than 50% in 
the field, is that no significant reduction in HWE (and other malt parameters) was seen between samples with 
up to 70% black point.  
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Figure 1. Hot water extract decreases with high black point (%). 
 
Tables 2 & 3. Mean HWE (EBC %) of 4 barley varieties with increasing black point (%), from Millicent and 
Neridup. (Schooner Analysis Control HWE = 77.97). Results differing by 1% HWE are significantly different. 
 

Millicent BP 
% 

HWE 
EBC (%) 

Sloop 0 
15 
40 
100 

78.46 
78.65 
78.31 
77.57 

Schooner 0 
100 

77.79 
76.83 

Sloop SA 0 
20 
70 
100 

78.64 
79.23 
78.35 
77.92 

Sloop VIC 0 
30 
100 

79.65 
79.92 
78.12 

 
Conclusion  
Black pointed barley does not alter the malt quality parameters of DP, WV, KI, or pH. Black point does not 
increase wort colour or wort polyphenol content. However, a reduction in HWE was observed when 
extremely high black point (80-100%) samples were used. The reduction in HWE would be very undesirable 
to maltsters and brewers as this would imply a reduced amount of alcohol that could be produced. However, 
the reduction seen in HWE when using 80-100% black pointed samples is a much higher black point level 
than would normally be seen in a crop (<40%). No difference to malting quality parameters was incurred 
from barley ranging in 0-70% black point. This indicates that low levels of black point are not likely to cause 
significant differences to malt quality and that the malting and brewing industry could use black pointed 
barley. The threshold for black point could therefore be reviewed. 
 
In many cases the effect of grain discolouration on quality is very subjective, but buyers of grain prefer to 
buy bright, clean grain. Ultimately, to ensure Australian malting barley is desirable to the export market we 
must educate the industry that black point does not affect the quality in the malthouse or in the brewery, 

Neridup BP 
% 

HWE 
EBC (%) 

Sloop 0 
100 

80.14 
79.74 

Schooner 0 
40 
60 
80 
100 

79.34 
79.43 
79.15 
78.64 
78.66 



however, there is also the need to understand why certain barley varieties are more susceptible to black point 
and to breed for tolerant varieties. 
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