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Effect of the high pressure jet mill treatment on the stability of oat pulp
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Abstract: Objective: To study the effect and mechanism of the
high-pressure jet mill on the stability of oat pulp, and to provide a
theoretical reference for the processing of whole grain beverages.
Methods: The oat pulp was processed with different pressures
and high-pressure jet mills, and the morphology, instability in-
dex, particle size, and rheological properties of the storage period
(30 d) were compared. Moreover the microscopic morphology
(optical laser confocal

microscope, scanning microscope ) ,

scanning electron microscope ), soluble component content
(soluble solids, soluble protein, soluble dietary fiber) were ana-
lyzed. Results: The high-pressure jet mill treatment gradually re-

duced the particle size, instability index, and apparent viscosity
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of oat pulp, and slowed down starch aging and particle aggrega-
tion. The high-pressure jet mill could homogenize protein and
grease, destroy cell wall tissue fibers, dissolve more soluble sub-
stances, and create cavities in the particles, resulting in hydration
capacity increase, and the improvment the system stability. Con-
clusion: The high-pressure jet mill technology can improve the
storage stability of whole-grain products and prolong the shelf
life.
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Effect of high pressure jet grinding pressure on instability index of oat pulp
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Table 1
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41/MPa 0 3 7
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0.236+0.003
0.242£0.003F

T AT KRG 5B AN [ 3R W e 18] 22 57 3% (P <C0.05) , [R 9/ NG - B AN [a] 32 7 4% A B 28 1) 2 53 B 25 (P <C0.05)

AL FR IR T T I HE 2 R I R R 48 B0 B W K
¢ WY SHE 2 J 1 T2 P 7 T 1) 32 W AR . G A L T G
5 30 K,0,90,120 MPa #£ i B9 A Fa & 5 500 M 0.190,
0.151,0.155 F+ & &£ 0.357,0.236,0.242, 4> W48 K T
886,56 % ,56 6 , 3% W {5y FE 45 O 1 b 2P g Mk oy L R RRE
e 5 e S AR L AR R M AR IS L 1 B R A
LV 11 Ak (A5 A R R A I I 2 R A R AR E
2.3 BESHRELBEHNHRERMZNZIE

B 1 AT R AR A B T A3 AN e /NI A 3R
AR A AR 2 B P A dm R0 AR 2R B A AR A T B K
WURLT WA R A B T 06 K RLAR A A % R ) 22 RS
F W RS R R O R4 e A R AT

- —=—0 MPa
——30 MPa
——60 MPa
——90 MPa
X | =120 MP:
&
5
\\%
e
i‘i‘ QE' A’,‘/\/\M"
=
KCl
-

Il Il Il
1 10 100
R

Particle size/ b m

Bl BRoda&EHibirh A

BB RE IR

Hi 2 2 TT 0, B A Ak B 7 Y 3 R R AR T M D
4k FEFE 1 90 MPa I ik . AH L 0 MPa BEAIR T 4024
b BE J2 120 MPa 5 SUA BT JH 5 » 32 W 6 22 3¢ B0k
7 25 A0 FIRIE f8 7 A= 1) 25 B2 5 4R BE A IR 328 3 R L TR
AN NS R I T el N Il i O
120 MPa A&l H J3 B R0 A2 A /IR BE (ol T, al fiE R 6 42 5
/INTIT 24 A AR R g S0 5 ] Al 488 AE 3 38 O A0 32 T
FO S P AR AR L S R R A R R R S5 2
HIEEIE —B. BUAL . B35 TE TR0 T 8] 9 38 L A ol L A 2 1
R T RS2 A A4 2 AL FIBORL Y SR 4R B, [y . Ab 2
JE T3 B R A2 4 8 K A ) L 450 W — S Y b B g )
DAUBR 2 I et A v R AR B4 00 AR o A R I I ] R £
FIE o
24 BESRELEEAMBEZRZREERHZM

HTIE] 2 AT e A AR A R AR R BT DI AR AL LR .
BlE AE R ) B3 R M AR 0.1 s BT DTSR R T kS
YRR BB/ o K R TR A PR T BB 2 A IR MR
B0 PR A R B L (H 58 AW AL T B UE R R 22 TR R AL
AR 28 B AR o T e T A ) g 5T 00 ) 0 R A O
FA R RE FH B R 0R T e S 2O R R T . L3R
JIHER IR RR B AA  2 WLh E N

HTR 3 AT PG (0] I . BT A R R R Y
L/ AT RE R T TE By KA AL O R
BPEN L b TR B A R S AL N 3 R A e

®. BESRBLEEHNNGHREZRENEHNZMW

Table 2 Effect of high pressure jet grinding pressure on particle size of oat pulp pm
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Figure 1 The particle size distribution of each sample
when stored for 0 day
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41/MPa 0 3 7
0 34.6040.86%A 35.7040.858 36.5040,82:A8
30 30.70£1.78%A 30.60£0.28" 31.8040.88%4
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Figure 2 Effect of high pressure jet grinding pressure on rheological properties of oat pulp
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Table 3 The change of initial viscosity with time in

different pressure samples Pa-.s
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Figure 3

Optical microscope images of samples with different treatment pressures
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Figure 4 Confocal laser scanning microscopy of different pressure samples
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Scanning electron microscopy of different pressure samples

Figure 5
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Table4 Effect of high-pressure jet grinding pressure on
soluble substance content of oat pulp
S I PERETE W PEEE A S ATV PR A A
41/MPa YR/ % (mg + mL™") Em/ %
0 2.73+0.115* 0.11140.011* 2.34+0.033*
30 3.0340.153° 0.15640.021" 2.6540.032°
60 3.2740.115>  0.20740.001¢ 2.7240.045°
90 3.4740.153< 0.21140.002¢ 2.90+0.004¢
120 3.66+0.1004 0.17240.013" 2.92+0.010¢

T AR ERERBE(P<0.05),
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