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Isolation, purification and electrophoretic analysis of rice bean lectin
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Abstract; The Vigna wumbellata lectin as the research object,
based on the results of single factor experiments, the extraction
process is optimized by response surface experiments. Further
purification was made by using ammonium sulfate fractionation
precipitation method, Q Sepharose XL anion exchange chroma-
tography, phenyl FF HP hydrophobic chromatography and Seph-
adex G-50 gel filtration chromatography, and the protein was an-
alyzed by SDS-PAGE electrophoresis. The results showed that
the optimum extraction parameters were as follows: PBS is used
as the extracting solution, the ratio of material to liquid was 1 :

23 (g/mL), pH value was 7.8, and the duration was 14 h and the
agglutination activity of lectin was (37.18£0.18) HU. The ag-

glutination activity of the purified lectin reached 127 HU. Identi-
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fication of purified lectin has two subunits and the molecular
weights were around 55 kDa and 27 kDa.

Keywords: Vigna umbellata ; lectin; isolation; purification; elec-
trophoresis analysis
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2B 5% % EXTRACTION & ACTIVITY
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HURT ] 12 h, % 228 $2 Y& b 25 (ddH, 0, 0.01 mol/L PB,
0.01 mol/L Tris-HC1,0.01 mol/L 4 ¥ £k 7Kk . 0.01 mol/L
PBS) X a4 1 4 14 5 1

(2) B Lk : LA PBS ﬁ?%%i?&,pH 7.5, £ WO )
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(g/mL) T B8 4 05 Pk i) 5
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0
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ERERIOB AN

1.2.2 map I AGA RS 7E B R IR I A A b DUOR
W LG pH 04 U T Sy 3 0 D 3R o L o 35 P Sy o A
iz Fl Design Expert 8.0 ¥ 3 = [ 2 = /K F- mi fiz i i 56 .
1.2.3  BRFREKArRUTHE AR SCRRLIS — 16 1B B T -
T REL 2 VR I A A R TR B VTR 4 ] R Y L R A R
WP E 35%,40%,45%,50%,55%,60%.65%,70%,
75%.,80%,85%, 4 C# & 4 h,11 000 r/min B [
10 min, 23 FIWCEE UUTE A F 3 W . AS IR 4 Ak BE R B30

BE 2258 | 2020 £ 7 A | RaSUUH
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T L5 mg/100 mL He B e 2. FE B N
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Figure 1 Effects of extract type on extraction effect of
lectin
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effect of lectin
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Figure 3 Effects of pH on extraction effect of lectin
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AL BEARIE PERE SR BT R I K R RIS PSR Y
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AT 2 AT Z o0 BE 30 A BER IR (YD 1Y
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Xf AT BEAT 7 25 43 O AR WK 3. K 3 W]
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Figure 4 Effects of time on extraction effect of lectin
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Table 1 Response surface test factor level coding table
K XiBHE(mL/g) Xo pH XGRS ] /h
-1 15 7.0 12
0 20 7.5 16
1 25 8.0 20
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2B 5% % EXTRACTION & ACTIVITY

SIFTE A B EEBA B BEE R BRI T 2 S
OB 10 22,96 (g/mL).pH 7.76, 2 #2WF ] 13.77 h.,
TAE T BEAR IS PETUMIAE o 38.08 HU. 54 SEhR. &
HEMBERRBIL 1 23 (g/mL). pH 7.8, & $ H} [A]
14 b, S SE £ 15 4 (37.18+0.18) HU (n=3), 5

F2 MEEmRXEIZTER
Table 2 Design and results of response surface
experiment
HKEms Xy X X;  BEEWE/HU
1 —1 —1 0 14.29+0.70
2 1 —1 0 22.64£1.42
3 —1 1 0 28.3141.23
4 1 1 0 33.264+1.72
5 —1 0 —1 30.31+1.43
6 1 0 —1 32.5941.16
7 —1 0 1 20.5640.54
8 1 0 1 28.9041.12
9 0 —1 —1 12.47+0.66
10 0 1 —1 37.06+1.36
11 0 —1 1 16.71+£1.43
12 0 1 1 16.54+0.48
13 0 0 0 35.35+1.67
14 0 0 0 33.01+1.26
15 0 0 0 35.43+0.63
16 0 0 0 35.3940.75
17 0 0 0 35.3941.88
R3 ZREBNFTESH
Table 3 Analysis of variance for the quadratic model
TR FrM HEmE ¥ FE P BFHME
R 114249 9 126.94 138.09 <C0.000 1  x x
Xy 71.52 1 71.52  77.80 <C0.0001 x x
Xz 300.71 1 300.71 327.11 <C0.0001  x* x
X3 110.45 1 110.45 120.14 <C0.000 1 % =*
X1 Xo 2.87 1 2.87 3.12 0.119 6
X X5 9.17 1 9.17 9.97 0.016 0 *
X X3 153.28 1 153.28 166.74 <C0.000 1 % *
X;? 8.80 1 8.80 9.58 0.017 5 *
X,? 329.23 1 329.23 358.13 <C0.0001 x x
X;? 121.72 1 121.72 132.41 <C0.000 1 % =*
®E 643 7 o092
2 AL .91 3 0.64  0.56  0.67
Al iR 78 453 4 1.13
B 1148.93 16

T % FoR i (P<0.05),
0.994 4,R%4=0.987 2,

* x FoRW I (P<0.01);R2=
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Figure 5 Response surface plot of interaction of
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Table 4 The result of ammonium sulfate
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WA RR W BE/ Y0 BEAETETE/HU BTG MM 22 /HU
0~35 0.00 0.00 2.5 HRK BT &
1o oo oo [FEL 7 T 22K 2 B I 4 S T A
s o oo IR PE RO AL 5 AR FS L JL0 A5 {1 9 15 B0
e _ o AT B L5 FA 55 ES o A 9 LAY
e o . R K I 0 95 36 . RS A RO 19 25 B 00
060 79 88 .y 4 R B AN B AR U M G o X ) Ay R R, X e SDS-
. . 6,83 PAGE HLIK . 2043 F5 v iy 25 24 088y &2 4%, IR G 4T
~65 43. .
RO & E A5 F4 s 15 5 HTF il —2 0.
0~170 126.27 —17.44 X R .
2.6 BREWREE
0~75 165.40 45.63 e .
FH P& 8 AT, 258 B i Ok R a3 o B T BA B AR
0~80 171.90 6.50 _ .
W27 HU W4l 4> F6, HArE A 7E SDS-PAGE H ik
0~85 178.32 12.92 . N o i
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= =
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Figure 6 Ion exchange chromatography results
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Figure 8 Gel filtration chromatography results
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