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Quality characteristics of highland barley powder

with different particle sizes
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different ultramicro grinding intensity on highland barley powder.

Methods: Using ultramicro grinding to prepare different
granularity of highland barley powder. Exploring the influence of
granularity on the apparent characteristics, nutritional quality.
Processing characteristics of highland barley powder. Results:
The particle size of highland barley powder gradually decreased
with the increase of mesh number. The contents of crude fiber,
B-glucan, crude fat and ash of highland barley powder decreased
with the decrease of particle size. On the other hand, the crude
protein and damaged starch increased with the decrease of particle
size. 120 mesh highland barley powder had the highest total
mineral content (7 476. 05 mg/100 g). Among the barley
powder, the color of 140 mesh is the brightest, with L * value of
86.96. The disintegration value (272.00 mPa * s) and recovery
value (151.00 mPa * s) of 60-mesh highland barley powder are
the lowest. It has a good shear resistance, anti-aging, and anti-

rheological. When particle size decreased, the water holding
capacity and oil holding capacity of highland barley powder
decreased as well. The solubility went lower and the expansion
degree went higher. When the particle size of barley powder
decreased, the angle of rest, the angle of slip, the density of
packing, the density of vibration, the transmittance of barley
powder, and the intensity of X-ray diffraction peak increased.
Moreover, 140 mesh highland barley powder had the lowest
(47.98% ) water extraction rate, therefore, it was the most
suitable for processing frozen food. Conclusion: The quality

characteristics of young barley powder with different grain sizes
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are different, so appropriate crushing strength should be selected
in the production process.
particle size; highland barley

Keywords: ultrafine grinding;

powder; nutritional quality; apparent characteristics; processing

characteristics
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Hrfr,60 HF ¥ RL4E i K, 7€ Dy K LK 248.30 pm,
140 B S-#9%0428 fr /N o 18 Do 7K 28 110.80 pm, 368
IR 5 R AT LA A R RS 4 S R
22 ERMERGRRSW
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R MLAG 7 I 43 & ik B 2B L 1 4 /N i B A, 35
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Table 1 Particle size distribution of barley powder with
different particle sizes
HiAZ/ pm
FE i H %
Dio Dso Dyo
60 10.55+0.14¢ 66.134+1.28*  248.3040.54*
80 8.1940.03" 35.9040.05"  241.54+1.05%
100 7.9540.13" 35.7040.10"  194.53+4.42°
120 7.15£0.07¢ 34.98+0.52>  122.4340.50¢
140 7.01+0.06¢ 31.5840.38> 110.8040.45¢

T P PR E KR 2 5 B3 (P<<0.05) D, KR A n % 195
BB /N T % B 2% B AR A b A B RO R B0 Rz 42
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W RS E2ER B (P<<0.05), HHEME Y F A
H7E 140 BT &K,/ 4 442.16 mg/100 g.ix 5 140 B #
BB EARNER —-B(GE 2. 120 BEHFEBRBT Y
SR , M 7 476.05 mg/100 g, MIE BELMT A
My YR TRESRA TS Ra 20, i EEFERE
LR PR ARG 22 9 . [E AT DUTE T R R O
AN R AR B AR B I A, 3 RO R A RE 8K
B AR v A R RO B AR . R R 2 T
B ORI, W RROM h S R O, O B L
G, PSR TT PR R LA LB BN SR YRR S SR TR
TETH B R TE K A i T A A 0 i TR R 5B i
T B s Rk,

K2 AEANESRBHERERES (TE)

Table 2 Basic nutritional components of highland barley flour with different particle sizes (dry)

i B HER/ % KLYt/ % HLAE i/ % W5y %% REN/ %% BHIEME/ Y WEBYER/ %
60 8.79+0.03¢ 4.93+0.01° 2.49+0.012 2.01+0.01* 63.5440.72¢ 3.4240.02 21.654+0.034
80 8.55+0.01¢ 3.1740.02" 2.3140.11% 1.6040.01" 68.61+0.41¢ 3.36+0.03 22.1440.03¢
100 8.09+0.02¢ 2.29+0.02¢ 2.0540.20" 1.5540.01" 71.4040.39< 3.31+0.01 22.63+0.13°
120 10.22+0.00% 1.76 +0.01¢ 1.7940.01¢ 1.4340.01¢ 73.44+0.65"% 3.04+0.02 23.624+0.05"
140 9.4240.01" 0.58+0.01°¢ 1.514£0.014% 0.96+0.024 76.9640.03* 3.00+0.03 24.7440.02°
""" ¥4 90l 255 194 151 7079 323 2296
B F AR R R 25 5 B (P<<0.05),
®3 TAEANESEBTHREE'
Table 3 Mineral content of highland barley powder with different particle sizes
=T Ca/ Cu/ Fe/ K/ Mg/ Mn/ Na/ Zn/
HE (10 2mgeg D10 2mg+g D0 2mg+g D0 ?mgeg D0 2mgeg D0 2mgeg )10 2 mg+g 10 2mg+g )
60  319.6345.11¢ 4.7740.13 27.2340.40° 3 439.92+13.80" 780.17£2.35"  14.9340.15" 363.25+0.30"  16.9540.17<
80  294.8743.48¢  11.8540.79° 22.724£0.48¢ 3 247.75415.62¢  700.3342.33¢  13.8740.16> 2 322.93+4.83* 18.70£1.11¢
100 325.68+£6.10" 9.1340.18> 43.92£1.97> 3 116.2545.22¢  636.5040.58¢ 13.6240.11% 1 242.9344.60°>  32.02£0.99"
120 778.83+23.55*  6.6740.25¢ 43.7241.49> 3 709.58+8.74*  921.00+1.80¢ 18.3740.32¢ 1 950.60+5.23>  47.2840.89°

140 270.48=£4.62¢ 3.0740.42¢ 83.93+1.40%

3 064.63+12.434

722.55+24,18° 12.3240.23¢ 272.30+2.35>  12.8840.80%

T [ 5 FEEAN R R 2 5 B3 (P<0.05)
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X-ray diffraction images of highland barley

flour with different particle sizes
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Table 4 The chromaticity of highland barley flour with

different particle sizes

B

N L” a* b AE
HAK

60  85.3040.02°  0.0440.01" 9.3740.01* 9.90+0.02°
80  85.7340.03¢ —0.1240.00" 8.65-0.01° 8.9040.01°

100 86.4940.01¢ —0.33+0.01¢ 8.40+0.00¢ 8.3340.00¢

120 86.85+0.01> —0.28+0.01¢ 8.7940.01" 9.81+0.01"

140 86.96+0.01* —0.62+0.01¢ 8.03+0.01¢ 8.11+0.01¢

(c¢) 100H
RR G FRS O St E

Scanning electron microscope images of highland barley flour with different particle sizes (X3 000)
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(84.25 °CH, & & M tk. 60 H ¥ B M Al M (4 & 1K
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Table 5 Gelatinization characteristics of highland barley powder with different particle sizes
FE WA 8 2/ BAEEE S/ AT B2/ AR/ A it AL/ mlAE Al /
(mPa + ) (mPa -+ ) C (mPa + s) (mPa + ) (mPa + s
60 3696.0011.55¢ 3 495.00411.55%  88.15+1.73* 3 646.00+16.17>  272.00+11.55¢  151.00+4.04¢
80 3948.334+16.75¢ 3 654.00+31.18*  86.104+1.15%¢ 3 898.00433.91*  294.00+35.95¢  244.00+2.31¢
100 3292.67423.67¢ 1880.00+11.55¢  85.6040.58%¢ 2 133.00413.87¢ 1412.67+57.74c  253.0041.73¢
120 5007.33431.47° 3 048.33+16.75¢  85.0041.73%% 3 352.6651.96° 1 959.00+57.74>  304.33+33.74
140 5695.0011.55¢ 3 292.67+23.67>  84.2541.15¢ 3 874.67+26.87° 2 462.33115.47¢  582.00+2.89¢
T RS T BER RR 22 5 i35 (P <<0.05),
F6 TRANESEBRABREE o MO R 2 5 T HUAR BT ) g B T AR O R AR
Table 6 Silty characteristics of highland barley flour JBE B AR /N L B 5 TE R O R, AR TR R X K TR
with different particle sizes HOERE Ty PR LR K PR R T R
PR AR WOKE/  BERE/ 530/ 244 INAR SR M BUE BERVR ScR L Mk 7oA
HE  [/min % min FU AN TRRL BE 7 BB Y R 1R £ Dl 46.00°~54.00°, 1A 1 £A
60  7.5270.01* 60.004-0.29¢ 8.9040.01¢ 35.76+2.89° 9 51.50°~63.00°, #8434 BE ] A9 UK 1k £R A AR 22 S 3
80  4.7040.00" 65.50+0.29¢ 5.60+0.01> 83.8242.31¢ (P<C0.05), HoAv, 35 BR 00K 1k F F038 A 6 B L BE 19 ek
100 1.900.01¢ 66.904-0.52" 3.6040.01¢ 112.18=44.04 ANTITAT . 6 B UKL 1 75 BB VA 3l 1k T 4F b 1R bR 2

120 2.25£0.01¢ 68.65+0.03"> 3.7040.02¢ 108.17+2.31%

140 3.0140.01¢ 100.6242.89%¢

T RF AR R 22 5 23 (P<0.05) ,

72.00+0.29* 4.80+£0.01¢

TE L XEHUAREEE I 7R 2 B8 18R L X 5 60 H T BB
{Eﬁ i By T 2598 — 2. 60 H 5 BB (4 T H1E s |
R 5B I [v) S 25 w8 T HG Al B 80 BB B9 (P <20.05) . 1T
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FRARE R
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S = N W kA L N2
T T

60H

Pam(le size
[7) — 6 b5 B AN A 7R 22 57 3 (P<<0.05)
B3 REEEFRHGFRE HFibk
Figure 3 Water holding capacity, oil
highland

particle sizes

retention of

barley flour with different

WA TERR 2. W BB Y HE R RN IR 90 B 4N
0.36~0.42,0.49~0.65 g/mL. Fifi & ki J& /BN, 5 BB
MRS IR EEZRWH A, AR EF B E(P<
0.05) . 3T RE 557 B /1N (14 5 A IUREL 58 349 57, Ok ] 2 %
B 2000 U DN T R TR A KL BE 4R v T AR A
I e

AENESRERORNFEMETE

Flow characteristics and filling properties of

x7
Table 7
different particle size highland barley powder

FE i Rk / W/ HEFm R/, PRSEE R/
H % (@) (@) (gemL™ 1) (gemL 1)
60 46.50£0.06% 51.5040.23¢ 0.3640.02> 0.49+0.039
80 46.50+£0.17¢ 52.0040.23% 0.3940.01*> 0.56+0.00¢
100 47.50£0.29" 53.0040.12¢ 0.3940.00*> 0.57+0.02¢
120 53.50£0.23* 54.5040.23" 0.4240.01* 0.63+0.01"
140 54.00£0.46* 63.00+0.35* 0.42-+0.02* 0.65+0.02°

T SR AN ] 7R 22 5 835 (P<<0.05) .

2.4.5 VAMREERIEIKEE P 4 TR, BE A R AU
T RS 10 ViR B 32 W W IR, 140 B 75 BROBY I R B IR, T
/T% 140 H 5 B 89 30 T 7 G 1 28 S R P A B )
TR A R K 7 I AL P Y 0 /0N T 3, S [k 2 T
%%‘»E%(P<o 05) . U IR BE XS 55 BR B 19 45 i JEE A1 I
B2 A A TR R W E A 4 i BRI K R R L X
A RE S (R A TE A OB R BB /DN | VE M 45 A BT 32 45 0K ™
T T A i LSRG LR M R R
2.4.6 BOCERMAREAREE dESTTH.60 [ F B
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Figure 4 Solubility, expansion of highland barley

powder with different particle sizes
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Figure 5 Light transmittance, freeze-thaw stability of
highland barley flour with different particle sizes
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