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properties of mung bean were studied. The results indicated that the composition of wet ground mung bean
after fermented flour (FWMB) changed the most, protein content decreased from 23.68% to 21.02%, the
starch content decreased from 56.97% to 55.11%, and the amylose content increased from 14.48% to 19.72%.
The analysis of pasting and hydration properties showed that wet ground mung bean flour (WMB) and
FWMB had higher peak viscosity, minimum viscosity, attenuation value and final viscosity than dry ground
mung bean flour (DMB), and water absorption index and swelling power were increased, but water solubility
index was decreased. Particle size analysis found the average particle sizes of DMB, WMB and FWMB were
120.13, 105.21, 92.94 pm, respectively; scanning electron microscope observation showed that the
ultrastructure of WMB and FWMB was relatively intact, while DMB had the greatest damage; damaged
starch content confirmed WMB, FWMB and DMB were 9.92%, 5.99% and 6.07%, respectively. It indicated
that wet grinding and wet grinding after fermentation can improve the pasting viscosity and hydration
properties by reducing the damaged starch content and average particle size of mung bean.

Key words. mung bean; crushing mode; physicochemical property; dry grinding; wet grinding; wet grinding

BOEE (2)

after fermentation

G RERETETNERZ —, BA IR
&, PIFREDIR, ERBE R 20%0 1, E@ A
MRANE 6, MIER & 5N 50%~60% HLHTPETE R
B . HFERM, KIS ] T AL AE
OoIAE | U AR MR Ha T4l
SRR SRR ) 1 AR B I TR B R, i A
Fi4 2o T2 THT 2% 728 AR M 26 R, T 2% RO 3
WL U IERAR AR, PR 0 B R R 1 R
JEIT R B 2% 57 il B B R A

A 3o AN R A5 1 5 33 2k 0B AR B R PR
— PRI EIN TR, AR T SO R BB Y
AR B AN R, DT e R BRI o BIF S
e T N 4 NS Y B2 RS S G R )
ERY (W5 BOR. M. A B
R BRI, e T 06l 2 R 1
Rife . BRARARA Ve b o W, R AT O A v
APLE IR N T, B AP e Ay dn g A A B
TR 45 T LS 0 o (R0 A A SR R (R
i 2677 3] A B e SR B M S i R DL BE 5 4
15, G, ARSCELL TS GO R, HF5EIR
S TR R TR D o g 2y AR B A 5 - LA Sy
RSP il BT R M5 S A AR A

1 #RFTTE
11 KR

g, NP KR[E = MR REE, R FAT
B YI-Y2013 ( CCTCC No: M2017533 ) : Stz

HA ;s HA 3 Ry o i 4t
12 UF5EH

Triple TOF 5600 Y494 H+ 1 i %55 : FEG FE
H]; S3500 FUE R AT : Microtrac 23 H]
SY-12 RIBEIHL. WiVl i fa 3 LA PR
FW100 BT RER AL : REETT TR s A TR 2
F]; Perten RVA 4500 HIPE A L. Newport
scientific A1) ; TG16 BVBL.LAIL: K VPR AE L5 X
A RAF,

1.3 LIHE
1.3.1  FEAL

T s R BSE G T REM AL RS, i 80
Hifi, 58T Ek (DMB) Fabf.

JREE . SEESEE 25 °CIRL 12 h, BEIEHL
JEI, KW 50 CHET, kywE, i 80 Hf, 753
WS E A (WMB) K i

RS . SRE MR URRRLEE 1: 3 (g g)
B, R FLAT T YI-Y2013, $EARP R N
10° CFU/mL, 37 °Ck % 48 h, B, 3 T 50 °C
BT SR B rE it 80 H i, 19 2 A& B BS 4% K
(FWMB) #:ff.

1.3.2 FEARR I E

MIEH : GB 5009. 9—2016; 75 1 Jfi : GB 5009.
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Tablel Effectsof crushing mode on the basic components of

mung bean flour %
25 DMB WMB FWMB

M (T 23.68+0.56° 22.15+0.59" 21.02+0.32°
REMs (T3 ) 0.85+0.06°  0.97£0.20°  1.04=0.09°
TEM (THE) 56.97+1.19* 56.82+0.56° 55.11+0.48"
WAy (TH) 3.11£0.09*  3.16+0.08"  3.14+0.03°
HEEER (T3) 14.48+0.15° 15.75+0.08" 19.72+0.07°
BOVER (T3) 9.92+0.03"  5.99+0.04°  6.07+0.06"

TE: R DO EbR e 22 20K, AT R 7 R 3R R 22
5 (P<0.05),

Note: Results are expressed as mean = standard deviation,
and different letters in the same row indicate significant differences
between treatments (P<0.05).
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Fig. 1 Particlesize distribution of mung bean flour
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Table 2 Particle size distribution of mung bean flour pm
L IKEY i
DlO DSO D90 D(4,3)
DMB  14.80+0.07* 63.72+0.29* 295.00+0.35* 120.13+0.71*
WMB  13.60£0.20° 45.18£0.41° 174.63£0.58° 105.21+0.35"
FWMB 10.07+0.82° 26.35+0.66° 208.43£0.81° 92.94:+0.42°
TE: S5R LI H AR eI 22 KoK, R 9 [R) 52 R 3R R 22
S (P<0.05),
Dio: WURL T A0 10 10% KA, BRI/ T IR AR 9 UKL (4
TR 7 2R URLTYT 10%
Dyso: WURLRLAR 5341 7 50%APRLAS , BRI/ T IHORL A2 Y F5URL 14
U R FRIEURL A 50%, RN R ADRIAE ;
Do WURLRLAR S5 11 2 90%RLAR , BRI/ T IO A8 ) UKL (4
R A o A URLIY 90% 5
Dusy: RBUEERAE
Note: Results are expressed as mean + standard deviation,
and different letters in the same column indicate significant
differences between treatments (P<0.05).
Dio: The portion of particles with diameters smaller than this
value is 10%;
Dso: The portion of particles with diameters smaller than this
value is 50%;
Dyo: The portion of particles with diameters smaller than this

value is 90%;

D(4,3): Volume moment mean.
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Table3 Effects of crushing mode on the hydration
properties of mung bean flour

v KRG T
#HH
WAL/g/100 g WSI/g/100 g SP
DMB 6.05+0.31° 23.98+0.30* 7.97+0.40°
WMB 8.29+0.49° 10.57+0.09° 9.16+0.55"
FWMB 8.5440.38" 7.38+1.27° 9.21+0.50°

TE: SR LE R EbR e 22 3878, [ 90 R] 7 R 38R 22
FR#E (P<0.05),
Note: Results are expressed as mean + standard deviation,

and different letters in the same column indicate significant
differences between treatments (P<0.05).
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Table4 Effects of crushing mode on the pasting
properties of mung bean flour

el DMB WMB FWMB
WAL RS i /P 552+3¢ 1846+2° 2 366+15%
B AR B /cP 530+5° 1619+1° 1 72542°
TEWAE/ cP 2242° 227+1° 641+13°
MG/ oP 952+16° 2507+47° 2 651+42°
A {H/ cP 400+13° 662+46 285+27°
U ) 8] /min 5.30+0.17° 5.07+0.07° 4.90+0.03°
ML /°C 80.25+0.4° 77.55+0.8° 78.4320.76"

e SR USSR MR 2ZE TR, FATA R TR R R 22
S E (P<0.05),

Note: Results are expressed as mean + standard deviation,
and different letters in the same row indicate significant differences
between treatments (P<0.05).
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Fig.2 Microstructure of different pretreatment
mung bean flour
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C. E R A5%x2 000, B. D. FECKAEEx10 000,

Note: (A-B) DMB; (C-D) WMB; (E-F) FWMB; A, C and E have
2 000xmagnification while B, D and F have 10 000x magnification.
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