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Fig.1 Flow chart of quinoa protein preparation
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300 mmol/L = %% F 5k 2 Ik HH Jot — 54 fk 4 ( Tris—Na-
Cl) (pH 8.0) Y JBE 2 A7 A, 43 53 S 46 ke Jid & - 43+ i)
WAV, FH R A0 e BT I K 595 nm 4b
R, R R, B — 2D A A KT A
Tris—NaCl 546 B U6 N 2R 11 0 B 285 W e 1 v 1%
HLA Y45 W 98 15 B L5 fr 45 0 WQP,
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Tl T 96 L 41 35 57 M, 7 4 0 BE S i A ¢
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MEERE S ANE AL, B 24 h 5 W FEIH B SR
L PBS Uk 1~2 ¥k, #eprfEsE SRk HALIA 20
pL MTT b3 4 h, ¥ FiRFEFR M ST, A 150
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FE WA 570 nm AL WO FEAE, I 1T 40 ML A7 IS
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48 DLD1 HCT-8 % 5x10° ~/FL3EFl T 24 L 40
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Br AR T4 i) F et T T 4 30 min, Fd
[ 7 W ,0.1% 45 i 52 Y W% 8, 15 min, 37 CHEA
BET 5 7E B N R . REALIA 100 pL
1919 SDS i 7 1 i, FHBEEAR XA I 570 nm &b
N W (B A T 3 AR 2 #T

1.3.5 MBS ERE  BUAERIRESBAF 4
i 40 ML DLD1 HCT-8 HIJR MG A6, 18 4% 41 j 2%
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200 L B JC TR Sk 705 10 09 B PN 14 A0 R DR
4505 4 FL AN 500 wl PBS, 76 3058 T 4R C
St 0h AIRIRIE =S W 3E PBS, & FL AN 500 L i
B AR R IR E I AL B 0,10,20 pg/mL
7 WQP AbFRAA M 24 h, AT E IR E 3 I~ &E
fL. W R I C SR 24 h A RIR I BT, AN

ERH(%)=(0 h RIJRIE 24 h QIR )/
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A B 4 F 3 Uk 7 F AR 1 SF 0 +
B2 (s ) 2o , GETT B rhbm o i 25 FH R 25 1 36
N5 R SPSS 25.0 B A HL R ANOVA K 3
AT A LLIE I B 22 R P<0.05 KR 22
P<0.01 27 3% ; iz Origin 2018 64Bit
WA AT T T
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K MTT Rk e s B st a5 R aniE 2
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[ vLD1
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T o R A PR 5%, P<O.01; 7R (Rl vk J3E U Jot 2 7> 48
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Fig.2 Activity detection of quinoa protein

mmol/L Tris—NaCl ¥l 2H 43 B 35 40 i 25 14 9
21 i 8 5 % % M, i DLD1 A1 HCT-8 41 i i 1
il 243331 R (69.3+8.3)% Fl (72.2+6.1)% , & 41
Ir W) EE A S HPEIBAE 100 wg/mL 2 347 W] 2 A9
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Xof TE 45 b R 20 0 FHC A 20 I 389 56 9 A 5200
1 BE WoR TR R BT R WOP &b 332 i 9
4 fifs DLD1 HCT-8 M 1EH 45 b fz 41l FHC )=,
2& SPSS [0 5 48 2R 43 #7115 1 WQP % DLD1 Al
HCT-8 1 ICs {5 514 122 pg/mL 1 128 pg/mL,
DL 25 B R T WQP 1T L . 25 90 11 45 g 6 40 e
Y45
2.3 WQP #M#l A4 7% 48 i DLD1 . HCT-8 4
Ff 5g B T AX B¢
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M v B i 4 A WQP % DLD1 #1 HCT-8 4 fifd 5
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Fig.3 Effects of WQP on cell proliferation of different colon cells
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Table 1

The half maximal inhibitory concentration
of WQP on different colon cells

m g & DLD1 HCT-8 FHC
ICs/pg-mL™  122.349 £ 0.367 127.736 £ 0.231 -
VRN

W S RE 1 RS IR, T 4a SR, WQP AbBE 5 d i,
X 465 g Jie 2 v O JE AT IR A R AE L S

0 60

(a)WQP X DLD1 #l HCT-8 4 Jifs
L W T I 4 B

® =} N
=3 = S
1

DLD1

2 A7 %
Cell viability rate/%

HCT-8
S

0

60 90
WOP i

Mass concentration of WQP/pg-mL™
(b)WQP X§ DLD1 4 Jitl 5 B % 1 119 5 0

X BEALAR He, T R 45 B i AN B T R E 0 24k
WOQP & & Wil & 4b Al 4e 20 0 E BT
DLD1 #1 HCT-8 #fi it se I Wl e /1, 45 R oY
WQP 1193 75 1 i Jit 2 ¥k B2 4 90 pg/mlL B, DLD1
() 40 M A7 35 2R N 42.6% ,HCT-8 WY 17 7k FAL N
27.4% , H 35 ELAT i mb vk B BR BE AR M . D) - 25

F W WQP RE % 1 2 100 1 25 i 98 240 ML 1 5 B T 1l

ab
He /) o

Cell viability rate/%

120 0 60 90
WOQP Ji i vk Ji7
Mass concentration of WQP/pg-mlL™
(c)WQP X HCT-8 4l Jitd i [ 16 57 14 52 1)

120

i SRR A W22 5 (P<0.05) 3 Kon A1 IR 22 5 (P<0.01)
E 4 WQP 3¢ DLD1,HCT-8 4 A& i& 71 95 i
Fig4 The effect of WQP on the activity of DLD1 and HCT-8 cells

2.4 WQP xt A % 7% 48 s DLD1 . HCT-8 4l it
A 0bA )

R B UE WQP X 25 i 9 2 A 1) BT 35 G AN
FH A TR) 5 B B WQP(0,60,80,100, 120 pg/ml)
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BN AN A KOIRAS S B, 7 60 pg/mL
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Thes  REAMEAIE S AR T IR, 401

B AR R, B b LR AR R

WQP AE % 38 it 728 25 i Jiss 240 L JE 285 00 400 1) 45

T N M RO A A PP B

2.5 WQP 3% A% 778 48 A8 T B 200
TR WQP Xt 45 i 95 40 i 3% ) 0 4 AR

P55 4R TR OC 2 e BBOS WQP 1 i) 85 B8R Y
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Fig.5 Effects of WQP treatment on cell morphology
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~

& 6b 4 T R G E s 5 IR AR e T
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Q
79.98%

v Q-4

2 U %
Cell apoptosis rate/%

17.04%

T10%2 104 108
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90

2 i
1032 104 10°  10% 107
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0

WQP 5 i e Ji
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(a)WQP X 20 Jf ] T 1) 5% W)

108 107

e

0 90
WOP J5i & v Ji
Mass concentration of WQP/pg-mL™

(b)WQP X 4 g #4 T= f ge i1 1#

T Ron A W EFE R P<0.05,
6 WQP 423 HCT-8 20 Al E = 9 5 i
Fig.6  Effects of WQP treatment on apoptosis of HCT-8 cells
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X T 25 g e 200 BT B B I L, R B WQP Xt
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7 30
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Fig.7 Effects of WQP treatment on migration of DLD1 and HCT-8 cells
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TE D LU PG R 6 B R B A e A R TR &AL
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3 AN TR KA B W I O

DERAE STEANE &S SR IR T
WHoE, T — Pt — P alifb EZ E H WQP, LU
SE WQP B — 3% P 8 DTS 8 A TS 0, A
20 M B A R TR AR A £ R TR ] WQP & L —
R S LE ) 7R I IS =27/}
T 235 i 968 B 42 J7 T A6 IS P i AR T A B i dgE
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Preparation of Quinoa Active Protein and Effect Evaluation of Its Anti—colon Cancer

Jia Ying', Zhang Xuechen', Shi Jiangying’, Shan Shuhua?, Li Zhuoyu'*
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Abstract In this study, quinoa was used as raw material, and the protein component with anti—colon cancer activity
was screened by MTT method after further separation and purification by acetone—ammonium sulfate precipitation method
through Q column. The anti-colon cancer activity of WQP was further investigated by cell model. The results of cell pro-
liferation assay showed that WQP significantly inhibited the proliferation of colon cancer DLD1 and HCT-8 cells in a
concentration gradient dependence, but had no effect on human normal colon epithelial cells FHC. Cell clone formation
assay and cell morphology assay further proved that WQP had significant anti-colon cancer effect. Flow cytometry showed
that WQP could induce apoptosis of colon cancer cells. In addition, cell scratch assay showed that WQP significantly re-
strained the migration of DLD1 and HCT-8 cells. Therefore, this study provides a theoretical basis for the development of
WQP as a natural anti-colon cancer drug ingredient, and at the same time greatly improves the utilization rate of quinoa
protein.
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