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✓ A waste from brewery industry 

[1,2]

❖ Type of the grain (climate, genetic, growth)

❖ Analysis (extraction methods and solvent 

used

❖ Brewery industries (procedures)

✓ High dietary fiber, phenolic compounds 

and protein [2]

Considerable potential to be used for 

functional food ingredient and 

nutraceutical [2]

Those properties vary depending on 

[3,4]:

▷

▷

▷

▷

1. Introduction

Brewery spent grain 

(BSG)

Research question: different breweries impact the BSG 

properties



• Sealed in aluminium bags and kept in chiller room

2. Materials and Methods

2.1 Materials

2.2 Analysis

Collection

Drying

Grinding

Storage

• 8 breweries (Poland, Germany, 

Estonia)
• By convective drying to achieve a stable 

weight
• By a laboratory mill scale and shieved (385 

µm)

Fiber composition: total, soluble and nonsoluble

dietary fiber

Biological activity: TPC, FRAP and ABTS



3.1 Dietary fiber composition of 

BSG

Summary:

• SDF: 3.98 – 9.66%

• IDF: 36.37 – 43.97 %

• TDF: 43.97 - 53.56%

Other papers:

• SDF: 1.3% [5]

• IDF:  58.2% [5]

• TDF: 51-53% [6,7]

Factors impact fiber composition

• Particle size [8]

• Source of the grain [3,4]

3. Results and Discussion

BSG
Dietary fiber (%)

Soluble Insoluble Total

I 3.982b ± 0.05
41.525ab ±

0.63
45.505cde ±

0.69

II 6.039ab ± 1.01 43.095a ± 0.06

49.135bc ±

0.95

III 9.724a ± 1.28 37.651bc ± 1.84

47.375cd ±

0.56

IV 9.588a ± 0.20 43.972a ± 0.39 53.560a ± 0.18

V 8.221ab ± 2.23 36.219c ± 2.21

44.440e ±

0.01

VI 5.96ab ± 1.31 38.015bc ± 0.49
43.975e ±

0.83

VII 7.105ab ± 0.96 43.856a ± 1.34 50.959b ± 0.37

VIII 7.721ab ± 0.27

40.589abc ±

0.28 48.310c ± 0.49



3.3 Polyphenolic 

compounds

4
.2

6
8

4
.4

3
1

4
.4

7
2

4
.5

2
1 4
.6

5
8

4
.8

5
0

5
.2

3
6

5
.3

2
2

5
.7

1
5

5
.7

9
5

5
.9

8
3

6
.3

9
3

A
U

0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

0.130

0.140

0.150

0.160

0.170

Minutes

3.40 3.60 3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00

(a) 320 nm (Phenolic 

acids) 

2
.0

5
2

2
.4

7
5

4
.1

1
6

4
.7

2
2

5
.1

0
8

5
.1

7
4

5
.5

2
9

5
.8

2
9

A
U

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

0.50

0.55

Minutes

1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40

(b) 280 nm (Flavan-3-

ols) 

1. Flavonols

2. Phenolic acids

3. Flavan-3-ols



3.3 Polyphenolic 

compounds…

Phenolic in BSG responsible 

for bioactivity: 

Hydroxycinnamic acid [9]

• Ferulic acid

• P-coumaric acid

• Caffeic acids

• And their 

derivatives[9]

Polyphenolic (mg/kg)

BSG Flavonols Phenolic acids Flavan-3-ols

I 10.06a ± 0.96 100.54a ± 5.07
824.95abc ±

62.69

II 13.78a ± 3.40 96.10a ± 9.33

886.41ab ±

68.16

III 12.693a ± 2.75 122.53a ± 16.99

1165.70a ±

18.56

IV 11.92a ± 0.86 68.97a ± 18.10
432.78bc ±

66.90

V 7.53a ± 0.30 104.13a ± 5.36

824.58abc ±

30.35

VI 13.56a ± 3.13 108.24a ± 14.9

527.07bc ±

11.51

VII 9.70a ± 0.10 115.28a ± 5.33

529.50bc ±

10.02

VIII 3.59a ± 0.30 65.77a ± 0.01 362.13c ± 16.75

the differences in 

amount of phenolic 

compounds depend 

on the grain type, 

brewer process as well 

as environmental 

factors such as soil 

type, sun exposure 

and climate conditions 

during the plantation.



*mmol Trolox/100 g dw; **µmol TE/100 g dw

3.4 Antioxidant 

activity

BSG
Antioxidant

ABTS* FRAP**

I 0,086 0,106

II 0,091 0,155

III 0,154 0,253

IV 0,152 0,249

V 0,105 0,204

VI 0,184 0,306

VII 0,172 0,278

VIII 0,241 0,200

✓ Extraction: 

ultrasound-assisted 

extraction

✓ Solvent: Methanol 

87% 

➢ AA depends on extraction 

methods and solvent used [9]

➢ From another papers: 

✓ BSG extract has higher 

AA compared to 

synthetic antioxidant and 

almost the same with 

BHA [10]



❑As it was expected, the BSG potentially to be used as a 

functional food ingredients

4. Conclusion

❑Different properties were observed: dietary fiber 

composition, polyphenolic content and antioxidant 

capacity
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Thank you …


