INITIAL METHOD

Rye bran
1009
800 mL DI water

Steam treatment
121°C15h

Steam extract

soluble part
500 mL

400 mL

Amylase treatment

420 mL starch
degraded solution

Ethanol precip. 1:4

8.3 g ethanol
precipitate

Re-solubilized in DI
water

400 mL turbid solution

100 mL
Product 2

300 mL
Product 3

100 mL
Product 1

Xylanase treatment

Xylanase degraded
products

Drying

Three different
products
1.44¢9g
2.0949g
3.3.09g
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INITIAL METHOD AND IMPROVEMENTS

200mL
10% rye bran (DW)

PRESSURE BOILING
15h
121°C
I
96ml soluble extract

pH=5,03
Centrifugation
30min
=3000rp
Vacuum filtration Bran
>
Set pH =6,8
BLANK SIGMA MEGAZYME FROZEN DIALYSIS
2% - 2X gl 2x " gl 2X gml 2X " gmi
Frozen overnight
l’ _______________ oo \ D e e e e e e ~
I Amylase treatment (Sigma) : | Amylase treatment (Megazyme) :
'\ 50uL (12.5U) /30min/70°C | 50pL (150U) / 30min / 70°C I
_______________________ o N e e e e e e e o L e
I I I [ [
| Ethanol precipitation (1:4) !
1
1 32ml ethanol 95% (v/v) ) R
\ , 1
“““““““““““““““““““““““““““““ | Dialysis
| | | : 2 days
T - ! 2x4LH20 DI

i ——

Centrifugation
30min
3000rpm
Solubilize pellet
20ml deionized water
70°C

Freeze on carbonic ice
Freeze-Dry

}

SUGAR ANALYZE BY HPAEC-PAD

Appendix |

Add up water to 20ml

Freeze at -20°C

—_—————



BETA-GLUCAN ASSAY

60mg improved product sample

10ml buffer citrate-phosphate (pH=5)

-

\ |
pY !

SUBSTRATE
SOLUTION
(6mg/ml)

SUBSTRATE BLANK

+ 500ul buffer

+ 20ul BgLA enzyme

ENZYME BLANK SAMPLE 1
+ 500ul substrate solution + 1ml substrate solution
INCUBATION

80°C
10 minutes

+ 20ul buffer + 40ul BgLA enzyme

REACTION

80°C
5 minutes

SUGAR ANALYZE BY HPAEC-PAD
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SAMPLE 2

+ 1ml substrate solution

+ 40ul BgLA enzyme



TOTAL STARCH ASSAY

6,96mL glacial acetic acid

7 56,22g KOH
+— ¢ NaOH 4M (few drops)
H,0 DI
H,0 DI
-
500mLKOH SOLUTION 2m 100mLNA-AC BUFFER 1,2M (pH 3,8)
SIGMA SAMPLES MEGAZYME SAMPLES
SB  SB1 S1 S2 M1l M2 MB MB1
(blanks) (blanks)
+ 20mg Sigma sample + 20mg Megazyme sample
+ 40uL ethanol (80% v/v) + 40uL ethanol (80% v/v)
Vortex Vortex
+ 0.4mL KOH 2M + 0,4mL KOH 2M
Re-suspend pellets and dissolve resistant starch
15°C
20 minutes continuously stirring
1 1
1 1
: + 1,6mL buffer :
! + 20uL AMG X
: + 20uL a-amylase :
1 1
1 1
1 1
v v v v
ENZYMATIC REACTIONS
50°C
30 minutes

intermittently stirring

!

SUGAR ANALYZE BY HPAEC-PAD
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PRE-TREATMENT

| N

50mL 50mL
10% DW - 10% DW
(5,6172g rye bran) (5,6055g rye bran)
P (PANCREATIN) OL-A (AMYLASE)
ENZYMATIC TREATMENT ENZYMATIC TREATMENT
PANCREATIN O-AMYLASE
Vpancreatin™ 37HL Va-amylase= 20uL
].ho lh
40°C 70°C
WASH WASH

CENTRIFUGATION
4x 10 minutes
=3000 rpm

Wash with H,0 DI

v v

PRESSURE BOILING EXTRACTION
autoclave
121°C
15h

CENTRIFUGATION
3x 10 minutes
=3000 rpm
Wash with H,0 DI

CENTRIFUGATION
30 min
=3000rpm

28ml extract on each treatment

VACCUM FILTRATION

DILUTE ACID HYDROLISIS

SUGAR ANALYZE BY HPAEC-PAD

|

C (conTrOL)
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50mL
10% DW
(5,6080g rye bran)



SCALE-UP PROCESS

20mL liquid phase

Bran
.97ml extract
1379.97ml
I igernnnnrereeeanneeennannnes 20mL extract,
I : SAMPLE 2
I
|
mL enzymatica treated extract
' ....40mL enzymatically treated extract. 4
I I SAMPLE3
I :
| Ethdnol 95% (v/v)
| :
I
I
I
I
I :
€ . 20mL supernatant

Milli—(é water

Freeze-Dry

|

SUGAR ANALYZE BY HPAEC-PAD

I

I

I

|

I

I

I

I

I Freeze on carbonic ice
I :
I

I

I

I

I

I

Samples saved at -20°C

1500mL
10% rye bran (DW)
Set pH =6,8

1* Enzymatic Treatment a-amylase
1h /70°C / 150uL (37.5U) /continuously

Bran wash and recovery
Wash using 10L of Milli-Q water
Filtration trough cotton cloth

Remaining washing water_
>

ererereeeeeeeneenn... 0MLliquid phase
SAMPLE 1

PRESSURE BOILING EXTRACTION

Autoclave / 121°C/ 15h

Solid-liquid separation
Filtration trough cotton cloth

2" Enzymatic Treatment a-amylase
1h /70°C / 10uL (2.5U) /continuously stirring

Ethanol Precipitation
1:4 V/V ethanol 95%
Overnight / +4°C

Pellet recovery

Centrifugation
Vaccum filtration

Ethanol ,
»

Dialysis
4 x 50mL dialysis bag
4L Milli-Q water, changed 4 times each

Re-solubilisation in Milli-Q water
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HPAEC-PAD INTERNAL METHOD

ANALYSIS

Flow | Flow Gradient  Multi-3tep Gradient |

rign rm
Lk
| o
| kv
= I Flow [ml/min]
—on
an S:EI 1|::.|:| 1E:.E| E‘E:.EI 250 300 =0 ug
Retention| Flow |, p %C %D | Curve
[min] [ml/min]
1 n.0o0 1.00 16.7 2.0 81.3 QeleteLinel
2 n.000 1,00 16,7 2.0 1.3 5
3 20,000 1.00 16,7 32,0 513 b EleanUpl
1 25.000 1.00 16,7 0.0 3.4 5
3 J0.00o0 1.00 16.7 80.0 3.3 4]
6 J1.000 1.00 16.7 2.0 81.3 4]
7 41.000 1.00 16.7 2.0 81.3 b
|mterpolate
Flow | Flow Gradient | Multi-Siep Gradient
Gradient Type: | (0l
— Solvents
M ame Type Start End
b |%1mM NaOH | =]
%B:  |3B00mM MalH | - joo oz oo oz
%L |%500mM Madc | I B T [ R
#D: |%Hz20 | I B T [ R

ezsure Limits Colurmn Elow

_Er
Lowwer Limnit; IEI [0... 3500 psi] Start; I'I a0 [0.00... 10,00 ml/min]
Upper Lirnit; |35EIEI [0...3500 psi] End: I'I oa [0.00... 10,00 ml/min]
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WASH

Flow | Flow Gradient  Multi-Step Gradient

mmn [0 [ za
' W=e
<
| ko
=0 I Flaw [l min]
mig Lo
I:IIJ:I Slﬂ 1E:£I 15IJ:I 21::1] ZE:II II:.E
Retention | Flow "%B 0%C %D Curve
[min] | [ml/min]
1 0,000 1.00 100.0 0.0 0.0 Delete Linel
2 0.00a 1,00 100.0 0.0 0.0 ]
3 10,000 1,00 100.0 0.0 0.0 f| CleanlUp |
4 10,000 1,00 0.0 0.0 0.0 5
3 30,000 1,00 0.0 0.0 0.0 b

|nterpaolate

Flow | low Gradient | Multi-Step Gradient

Gradient Tope:

— Solvents

M arme Tupe Start End
s [ [ -
%B: | %B00mMNa0H | x| oo oz joo o=
%L |%C | = ooz joo oz
#D: |%HZ20 | ~| oo = Joo oz
— Prezsure Limits Colurmm Elaow
Lower Limit; |20 [0..3500 p=i] Start; 1.00 (000, 70,00l k]
Upper Limit; [3500 [0..3500 psi] End:  [TOD  [0.00.10,00 mlrmin]
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