WO 2018/001882 PCT/EP2017/065498
1/ 19

Fig. 1



15°C

25°C

WO 2018/001882

2/ 19

Fig. 2A

PCT/EP2017/065498




WO 2018/001882 PCT/EP2017/065498
3/ 19

5°C 5°C
OL/h 30L/h 60L/h 90L/h 120L/h L/h 30L/h 60L/h 90L/h 120 L/h




O 2018/001882 PCT/EP2017/065498
4/ 19

5°C 25°C
L/h 30L/h 60L/h 90L/h 120L/h OL/h 30L/h 60L/h 90L/h 120L/h

Fig. 2B



15°C

25°C

WO 2018/001882

24

48

24

48]

5/ 19

Fig. 3A

PCT/EP2017/065498




O 2018/001882 PCT/EP2017/065498
6/19

5°C 25°C
OL/h 30L/h 60L/h 90L/h 120L/h OLt/h 30L/h 60L/h 90L/h 120L/h

Fig. 3B



WO 2018/001882
7/ 19

Z

70 -

24n

a-Amylase activity (U/g)

30 -

124h
25 - m48h

B-Amylase activity (U/g)

1nM 100nM  1000nM

Fig. 4

PCT/EP2017/065498



WO 2018/001882 PCT/EP2017/065498
8/ 19

=t - T L

Activity of free
limit dextrinase (mU/g)

1000nM

[GA;]

Fig. 4 - continued



Temperature [°C]

O 2018/001882 PCT/EP2017/065498
9/19

4
4
-~

0°C
goC 60 min
10 miny

EN TR

-
A L L e e P o DDt P D T S L S e D et T S St D D e D D St D S P A o D D et it D S S P e D

2"C
15 min

3°C
45 min

e

-
¥
LR A L e e L L i P a8 e i o P R P P L L a8 o i L P P

- 55°C
15 min}

: .'\.-.'\.-.-\.-.-.'\.-.'\.-.-\.-.-\.-:.'\.-:.-\.-.-\.-.-_.'\.-.'\.-:.-\.-:.-\.-:.'\.-.'\.-d-_.-\.-.-\.-:.-i.'\.-_-.-\.-:H:HH&:HH:H:H:H:H:HHﬂHH:H:.-\.-:.'\.-

i

D L T St T D D S L T S D P D e D e T D

L1l 'H.'\-l AN AN wy A AL AW S A A A A A A A A A AAAA A S AAAAAAAAAAAAAAA AL TA RSV IV TV T T T T T I I I I IV VTS A LA A e oo e A A A A R R R R R T AN LA A T AL BASAV IV IV IV IV IV IR IR IV IV IV IV IV I I e '\-_;.l L L A L L L e A 1 A A A A O VY L A A 1 1P P AR W W :E'H.'H.'H.'H.'H.'H.MMMMMMMMMMMMMMMMMMMMMMM‘- S R R R R R R R R R R R R R R R R R R R R R Y "E-\.'H.'H.'H.'H.'H.'H.'H.'H.'H.'H.'H.'H.'H.'H.'H.'H.'H.'H.'H.'H.'H.'H.'H.'H.'H.'H.MMMMMMKMMMMU\.MMMKMMMMMM‘- R
- ~ H
. » Y >
H 3 ; g i ; ¥

90
Time [min]

Fig. 5



WO 2018/001882 PCT/EP2017/065498
10/ 19

400 -
No enzyme addition
390 1 g Ultraflo Max
= 300
E
> 250 -
2 200
o
= 150
-
£ 100
<
50 -
0 I S S D

Fig. 6



WO 2018/001882

nwrn [LEETTEEe)

..... .
-
=<
-
kd
>
-
-
-
kd
>
-
-
-
-

4
:

H

<

<

4

:

H

h]

-

+

N

k]
R
B
H

h]

-

+

N

k]

>

]

-

<

4

k]

H

Fermentable sugars in wort (g)

[EEETTEE)

[EEETTEEENT

[LECTVEEEVErer] [LECTVEEEVErer]

Ldbructose

[LEEE I TEEe T

PCT/EP2017/065498
11/ 19

o e L E S E e W D D o o D B L L o D e B L L D D D S H e H e L D D D D D L L D o D D L H 0 L D D D 0 U H e L D D o S B L 1 D0 o D D e 10 L D D D 0 B B D D D B B B L D D o D D 1 10 L D D D 0 U B D D D E s B B L D D0 D D D L0 10 L D D D e H % H D D D E U B E L D D0 D D DU L s e )

S Ucrose 2 Glucose “Maltose B Maliolriose

Fig. 7




WO 2018/001882

12 / 19

(1)1

Fig. 8

(2)

PCT/EP2017/065498



PCT/EP2017/065498

WO 2018/001882

13/ 19

B

oY -
e T

©O
—

3
b

AN O 0O O <+ N O
~—

W 9SBULIIXap Hwi| 9d4)

Fig. 9



WO 2018/001882 PCT/EP2017/065498
14 / 19

30 0 24h
| 48h

a-amylase U/g
s P
I -

i
-

Fig. 10



WO 2018/001882

= N N W
o O O

A

a-amylase U/g
- @) - @)

N N
- On

o)

B-amylase U/g
N -

-

— — N)
&) - &) -

-

free limit dextrinase mU/g

024h
H48h

024h
H48h

O024h
H48h

H

H

PCT/EP2017/065498

15/ 19

2 3
weight loss after peeling (%)

H

2 3
weight loss after peeling (%)

2 3
weight loss after peeling (%)

Fig. 11

H

H




WO 2018/001882 PCT/EP2017/065498
16 / 19

150
125
100
_ 75
D 50
)
3 o
5 48h 24h  24h  24h  24h 8h WA 8h WA 2x (8h 8h WA
= WA WA WA+ WA+ WA+ +16h +16h WA+ +16h
S 8h A 24h A 32hA A A+8h 16h A) A + 8h
WA WA +
16h A
+ 8h
WA
25
20
15
g’ 10
s 5
s 0
2 48h WA24h WA 24h WA24h WA24h WA 8h WA 8h WA 2x (8h 8h WA
® +8h A +24h A+ 32h A+ 16h A+ 16h A WA + + 16h A
A +8h 16hA) +8h
WA WA +
16h A +
8h WA
9
)
=
o
&
*
3 48h 24h  24h  24h  24h 8h WA 8h WA 2x (8h 8h WA
= WA WA WA+ WA+ WA+ +16h A+ 16h A WA + + 16h A
1= 8hA 24hA 32h A +8h 16hA) +8h
@ WA WA +
- 16h A +
8h WA

Fig. 12A



WO 2018/001882 PCT/EP2017/065498
17 /19

60
> 40
—
@ 20
©
g 0
S 48h WA24h WA 24h WA 24h WA 24h WA 8h WA 8h WA 2x (8h 8h WA
C +8h A +24h A+32hA+16h A +16h A WA+ +16hA
+8h 16h A) + 8h
WA WA +
10h A +
8h WA
20
15
o 10
2 5
D
s 0
? 48h WA 24h WA 24h WA 24h WA 24h WA 8h WA +8h WA + 2x (8h 8h WA +
© +8n A +24h A +32h A 16hA 16h A+ WA+ 16h A+
. 8h WA 16h A) 8h WA +
16h A +
8h WA
o 20
D 15
=
§ 10
£ O
‘g 0
O 48h WA24h WA 24h WA24h WA24h WA 8h WA 8h WA 2x (8h 8h WA
= + 8h A +24h A+ 32h A+ 16h A+ 16h A WA + + 16h A
= +8h 16h A) + 8h
g WA WA +
— 10h A +
8h WA

Fig. 12B



WO 2018/001882 PCT/EP2017/065498
18/ 19

Hullled Hull-less Hulled Hull-Less
48hWA 48hWA Malting 96h Malting 96h

Fig. 13



WO 2018/001882 PCT/EP2017/065498
19/ 19

Fig. 14



