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Abstract: Konjac flour and mung bean starch combinations were evaluated to improve the quality of pure konjac gel and expand the rapid
application of konjac gel in the food industry. Hardness and water holding capacity were adopted as evaluation indicators, and the optimal
process for preparing the mung bean starch-konjac gel matrix was obtained through single-factor and orthogonal experiments. In addition, the
properties of konjac gel before and after addition of mung bean starch were analyzed and compared by means of differential scanning
calorimetry, Fourier-transform infrared spectroscopy, scanning electron microscopy, and X-ray diffraction. The results showed that the optimal
process parameters for preparing mung bean starch-konjac gel matrix were a starch content of 3.00 g, an alkali content of 7.00%, a freezing and
swelling time of 1.50 h each, and a citric acid concentration of 0.50% m/V. The hardness of the mung bean starch-konjac gel matrix prepared
under this condition was 1782.61 g, and the water holding capacity was 92.63%, which were 54.30% and 2.41% higher, respectively, than those
of pure konjac gel; hence, the combination demonstrated better gelling and water holding performances. The performance characterization
analysis further showed that mung bean starch and konjac flour are compatible, and the interactions between them in the matrix system are
strong, forming a networked spatial structure and giving improved texture characteristics.
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Table 1 Orthogonal design table of mung bean starch konjac

gel
KF — - A% N
W Elg WE/% AAEATE
1 2.00 6.00 1.00
2 3.00 7.00 1.50
3 4.00 8.00 2.00

133 BEFEIRIGATH M T ik
133.1  FiAgReEN &

HABUCK A SMS P/0.5 #:3k3k47 TPA TR, i
AT FENS, AT 2.00 mmys, Bl 77 5.00 ¢,
TR 5N 1.00 mmys, A& 50.00%, 18] b
iF(A] 2.00 s
1332 FpkHEReE

PR — & i (A B T3 K 5, FHIEAR
AFAF B RCE T 50 mL g0t iFET
5000 r/min B> 15 min'™, B0 AT BRI N m,,
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capacity, WHC) THE AT Fios:

Fi/K JI(WHC) / % = %x 100%
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FN 12 °/min, AHXTEE EE TR BAEAR .

1.3.3.7 HFHEEN T

FREL 4.00 mg T BEFBURAFE M, Bi4: 10 min,
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Table 2 Correlation analysis of TPA indexes of pure konjac gel
feir AR B AR REEM M @A
AR 1

M 0968 1

A 0994  0.989 1

JRAEME 10000 0974 0997 1

Hegie 0984 09977 0.998° 0989 1

=AM 0990 0994 09997 0993  0.999° 1

E: *RTE 005K LEAEBEME R,
22 EXRBLER

3 FEBETEREZARIRITRER
Table 3 Orthogonal test design and results of mung bean konjac gel

KR 5 X ckd -
A (HE) BEE) C (AAKRR) Hardness/g WHC/%
1 1 1 1 1004.34 86.96
2 1 2 2 1137.06 90.62
3 1 3 3 1562.89 89.80
4 2 1 2 1658.17 90.98
5 2 2 3 1778.03 91.54
6 2 3 1 1239.60 88.39
7 3 1 3 1536.97 90.05
8 3 2 1 1349.51 91.05
9 3 3 2 1692.98 91.73
Ky 1234.76 1399.83 1197.82
ki 1558.60 1421.53 1496.07
Kusj 1526.49 1498.49 1625.96
R, 323.84 98.67 428.15
kwj 89.12 89.33 88.80
Kwaj 90.31 91.07 91.11
kwsi 90.94 89.97 90.46
R, 1.82 1.74 231
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Fig.1 The main effect diagram of hardness and water holding

capacity mean value
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Table 4 Performance analysis of konjac gel before and after
adding mung bean starch
A R /g FKA1%
S FER 1155.32+37.86  90.45+0.92
G2 RF R 1782.61£29.21  92.63+2.00
232 KaysEhka ot
FL i RUR SRR R K I3 58 R UR S BUK b I UL
201, R 5 AR B R RN A BE K S
EEHIN 5.25 g/100 g A1 7.77 g/100 g, F& 50
4-16.10 ‘CHI-11.60 'C, ZELUEM BEFHURIK /&
LR AL R oy AR T 2.52 /100 g
450 'C, VEMIITINIRTE T BEFRURIIK S S5, X
5 Shang ST R R S RIUBEEURIL
RSO R R, X 57k EmESRIIASOK
oy bk, oA RS IOTRAE R B, ATRERAR
BEFRR S K EBUR, TETUREARN R G, e
FEAR NS, S RIS, RTRES BRI 5B
WA EAEH 38 FrF, BT e 2-20 C,
M AL S A 7E-20 C UL, UiBIdNINS 2 ieks
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Table 5 The eutectic point and moisture content of konjac gel
before and after adding mung bean starch
o $ah8/C K2 /(g100 g)
S et -16.10 5.25+0.26
RERBEFHE 1160 7.77+0.01
233 AGsetenspagodr
FT-IR 8% T45E Zha i b A il e s,
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WSR2 5, RIS s SRRSO R Zh

SRG IR B AR 806
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wave number / cm!
E 2 SRR TEHMEIE BT FT- 1R ERL
Fig.2 FT-IR spectrum of konjac gel before and after adding
mung bean starch
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Fig.3 X-ray diffraction of konjac gel before and after adding

mung bean starch
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Fig.4 SEM of konjac gel before and after adding mung bean

starch
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