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Effects of Different Particle Sizes on the Quality of Barley Flour after
Superfine Grinding

REN Xiaochan', CHANG Jingyao', MA Xiaoli', KONG Baohua', XIN Ying', HU Gongshe?, LIU Qian"*"

(1.College of Food Science, Northeast Agricultural University, Harbin 150030, China;
2.National Small Grains and Potato Germplasm Research Unit, United States Department of Agriculture,
Agricultural Research Service, Aberdeen 83210, United States;
3.Heilongjiang Green Food Science & Research Institute, Harbin 150028, China)

Abstract: In this research, Barley was used as the main material to investigate the quality characteristics of disparate sizes
of barley flour after superfine grinding. The results showed that moisture content, starch content, solubility, brightness value
and whiteness value all increased remarkably with the decline of the particle size of the whole powders (P<0.05). However,
the swelling power, peak viscosity, oil absorption, setback value, and the water holding capacity declined obviously with
the declined of the size of the barley powder(P<0.05). The results of scanning electron microscopy showed that the particle
size declined, the powders shape changed from round or ellipse to irregular shape, and the surface changed from smooth to
rough. Meanwhile, compared with the barley powders from regular grinding technology, the quality of the barley powders
from superfine grinding was significantly improved, which expanded the application scope of the barley powders in food
processing. In conclusion, the quality characteristics of barley flour with different particle sizes were different after
superfine grinding, and the barley flour with the size less than 54 pm had the best quality characteristics.
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Table 1 Yield of barley flour of different particle size
3 (pm) HH(%)
<120 69.82+0.45°
<96 64.18+0.20°
<75 59.81+0.86°
<61 53.18+0.94¢
<54 49.09+0.60°
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Fig.1 Microstructure of barley meal with different
particle sizes
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Table 2 Basic components of barley flour of different particle
sizes

2143 (pm) K5 (%) HEHET(%) TEH & (%)
BRI A 8.39+0.03* 15.05+0.95° 42.16+0.65
<120 6.52+0.05" 15.26+0.65° 42.80+0.99°

<96 6.85+0.02° 15.58+0.57" 43.21+0.43

<75 7.46+0.01¢ 15.99+0.77° 44.10+0.85°

<61 7.64+0.05° 16.03+0.91° 44.24+1.19°

<54 7.90+0.03° 16.79+0.68° 47.49+0.39°

SO Er R/ N R I AR AR, A 15.05%; R T
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Fig.2 Solubility and swelling power of barley flour with
different particle sizes
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Fig.3 Water holding capacity of barley flour of different
particle sizes

AE IR ZESH? . sk 3 PR, ANRPRAR R A Ky
AW P25 5l 25 (P<0.05), Horf, Wy R iy 2
HRA ARy, HRJE<120 pm MRZEHs, i
e/ DISE<54 pm BYRFEHT, HEEFE AR, K32
A3 B W P i 2 BRI (P<<0.05) , BB ROy 3 K
FEAR TR ZE MM P o 3 nl BEA PRI ELN . —T7
THT, BYREEE TN T 2R K BE A ) 22 B8, S EOBy A B
REEARRs o3 — 77T, REAR IS DN, AR XS (g iz o
PEREREMRE Y. 3X5 Huang 45053 IOBFTE4ER—2L.
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Table 3  Oil absorbency of barley flour with different
particle sizes

273 (um) Wz (%)
R4 251.69+1.33"
<120 203.59+1.35¢
<96 200.91+1.05°
<75 198.66+1.37¢
<61 184.38+1.15°
<54 161.40+1.39°

25 TEMEREEMHHETN

JEAA B R T IN T A S — o AN
[FPRAR R B S R AN 4 P, 55 BB
SRR EE, AN TR R Ay B8 BEARUAIT FH RE(RLES 2
MR (P<0.05) . SEFE(E A ARAYE<54 pm BIREH,
HIE<61 pum BN H (RS R A& <54 pm
AR Ny, HRE<61 pm [RAEH) . Huang 250 fif
FER I, (025 T L ORI/ INITRZ A, KA el )M 2T

AEZRFNLT AR (R TGN, LT4ER LT 4E R Y
N EBLE 4 B H ok, IMTSE MM A B (e . Hu 5504
R BURIARXT LR I (L R BAT 25520
# 4 AFRARIERBE L
Table 4 Color difference of barley flour with different
particle sizes

2443 (pm) SEREAH e fE
Lo e s 84.80+0.04° 80.65+0.05°
<120 85.34+0.08° 82.35+0.08°
<96 85.80+0.14° 82.50+0.14¢
<75 86.26+0.04° 82.71+0.14°
<61 86.45+0.04° 82.98+0.02°
<54 86.53+0.07° 83.20+0.08°

2.6 APERIEFERARZEHHIMLERE

BT 0 b BRSNS A3 FRREARS , DA T 5 i)
VEBY I I EE RIS B 4, BRI RZ I RV A [hZePY, &~
Rk R A B AL e A A th £ dn ¢ 5 sl 4
JIT7, BEERIARIAUE N, REZR IR M 68.15 °C
(<120 pm)FHNZE 71.50 °C(<54 um), <120 pm BJK
2B R AL IR B AR (68.15 °C) o W ALIREE THes m]
BB i TREERAR AU/, /INBURLZE R S B34, LA
Te R G753 R AT A P R B 1 RS, — Sl M A 114
NI Ok, SECWILIREE TR, WERhE
Bt AR st /NI Ia /S, <54 pm (R 3By 19 4
{HFREE IR/, 7T e T REE AR NN, fiE 17 (FF
IRPE) BEAIG, T30 T B/ MY EZRED . AT REJE L
YRS, IR AZ B, 43T Eva/), JETmsEm
HFHEE; BLAN, Wi b s i A5 2 B IR,
KERAT BT VI, (A5 25 BRI Rk g, RnT
i1, BEERAR V)N, TR TR, L R FE Mkl e
BEARET . e/ INRRE | Foe 20700 8 RN ol . Bl 5 b A5
ANV )N, 5 Niu P8 25 B, [ A (St k2
REAR YR IR/ N - B 2R B 5 K ZE My AR ) i
fkFa e tEa B EVIISC R, HEE RS IS, Ik
MIREAIR, REZRILAE RS, sl 5 A it
FAEAT ), el BERARAIG, FEBH RS20 i FAub o g
15, A SRR EE T S AHE R o Niu S80S [H]REF
FERBIIOR RS 422 DR ORI AL ARRE, RIS R
A3 v B TE A TORE A, ELAE TE RIS ORI (L Bh BE R
%o DL, & ARG E LT it 2 52 oAb 4, Ham
TP R K, DA R AR T )

K5 RRRARRZ BRI LR

Table 5 Gelatinization characteristics of barley flour with different particle sizes

243 (um) WL (C) WA ZRE (cp) /Mg (ep) A F % (ep) T (ep) EEXE))
IR 69.65+0.35 801.50+12.02° 775.00+8.49" 1611.50+20.51° 26.50+3.54 836.50+12.02°
<120 68.15+0.50¢ 1784.50+26.77° 828.50+29.00° 1396.5.00+84.15" 934.50+36.06" 568.00+55.15°
<96 69.30+0.71% 1062.00+22.63° 634.50+13.44° 1287.00+93.34% 461.00£11.31° 512.00+35.36™
<75 69.80+0.57° 1009.00+28.72° 611.50+19.09% 1169.00+7.78° 449.50+53.03° 446.50+14.85°
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<54 71.50+0.71* 762.00+12.83¢

468.00+7.07°

710.00+8.49° 324.50+13.44° 242.00+1.41°
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