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Optimization of Extraction Method for Water-soluble Protein Determination by
Coomassie Bright Blue Method
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Abstract: In order to improve the efficiency of extracting soybean water-soluble protein by Coomassie brilliant blue method, the
protein extraction condition for determining the content was optimized with high-quality, high protein soybean variety Jidou 12
in Hebei Province as material. On the basis of single factor test, the effects of four factors such as material liquid ratio,
extraction temperature, extraction time and rotating speed on the determination results of soybean water-soluble protein were
analyzed by orthogonal test method, and an accurate, efficient and reproducible method system suitable for soybean variety
identification in Hebei Province were selected. The content of water-soluble protein in 29 soybean materials in Hebei Province
were determined by the optimized extraction method. The results showed that the optimized extraction conditions were as
follows ; Solid-liquid ratio 1: 400, extraction temperature 30 °C , extraction time 90 min and rotating speed 220 r+min~"'. The
water-soluble protein content of 29 new soybean materials harvested in the autumn of 2020 in Hebei Province were determined
by using the optimized system. The water-soluble protein content of three materials were 15% -20% , seven materials were
20% -25% , five materials were 25% —30% , and fourteen materials were more than 30% .
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1.1.2 £&3X5 BERZ MR (pHT7.0) BEFRZE vp
W (pH8. 0) 85% WM H1 95% £ WEHI W [ B i Ak 2%
), % 52 i G-250 (Solarbio ) , A Ifil 1% 4
(BSA ;Solarbio)

1.1.3 &M E5%4& EHABERE (L KA
IR A R R XFMO0213 ) L R (6o 3§
ZFIHWi, Practum F 51 ) I £ .0 AL (LR E L
DT5-2B #) #% K ( g3 AR, STS2A ;g i : 7K °F-
360°; PR : 24 mm ;555 .20 ~ 260 remin"' ) At
HGEETH(LAMBDA 1050 + %8 4h-] UL-3r 2140 4306
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1.2 AFi%

12,1 kA dedkl % Do i i e L AR
B 100 mg 2% DHERE W G-250, 15T 50 mL 95% £
HSRIE A 100 mL 85% Wi , i Joi FH 2818 /K 2 2%
%1000 mL,

1000 pg-mL ™" 25 1fiL 7 142K 1 ( BSA) Bl 15
AR FRERO. 1 g 41 1 2 (1 T 100 mL 26
KT, T 4 CIRA7
1.2.2 kafaz K0 A e KU 217 4
By, 8 90% LI il 60 H i IRAI 4
1.2.3 EZaRirEw&sE | mL RIEREEH
PR BC ] B 6 3 H BB, A AR B
1000 pg-mL ™" fARIE BSA W IR A 15), ALK
W E TR 1,

H0.1 mL DL _F R 50 B BSA ¥, in A5 mL
O IR, R AT CE 2 min 24 )R, A LG
ML E 595 nm Ab AR RE

DABRUESR U5 o R A AR, L 595 nm b
SCEE RN, FIVEARAERTZE
1.2.4 TTrpBEEasEME H0.1 g kPRI
KREHAR, BT 250 mL HEIEIH T, In A40 mLZE1#
7K, LA 3 500 remin "0 5 min, 100 wL W,
A5 mL 25 S S AW, FE S IR ICE 2 min A2 A
Jei , LTI AE 595 nm &b (W' B I e 7K %5 1
FEAF A& (pg-mL™)  SRJF T K 58K (A 42 B
ROEABRBCR = MI x VI/(106 x M2 x V2) , 20,
M1 R AR A&, pg - mL ™ 5 VI R BB
PRFR, mL; M2 S e it BT, g5 V2 A i s SO 2 B
WARA, mL,
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Table 1 The addition amount of protein solution with different concentrations
T AR TR K % e IR IR HEAFTE
Tube number Protein standard solution/mL Distilled water/mL Coomassius bright blue solution/mL Protein content/ ( pug+mL~")
1 0.0 1.0 5 0
2 0.2 0.8 5 200
3 0.4 0.6 5 400
4 0.6 0.4 5 600
5 0.8 0.2 5 800
6 1.0 0.0 5 1000

1.2.5  FRFTRBZOT R KRS 2
PCRAYFEN : FRELO. 1 g (K5 2] 0. 001 g) #dh T
250 mL #EJE L, in A 10,20,30,40,50 mL ZE13
Ko KIS T4, 76 28 °C,180 remin ' TR
P2 h, L3500 remin B0 5 min, B 100wl
B, NS mL 2 Ih 3 WV U, 4 S
2 minZe A5 J5, FH GG IILIE 595 nm AR WG EE 3
KR VER BT i

S IBG JBE XF 7K P B A IR B R R« PR
0.1 g(HEHH%E] 0.001 g) KE5LT 250 mL HEIZHE S,
A 40 mL ZEK o RS UCE TR R, 20 Wil AE 20,
25,30,35 C,180 r-min~' FIRH LMW 2 h, DU
3500 remin~'BE.00 5 min, B 100 pL I, A
5 mL B IR, 5 S0 0TI 2 min et ),
FE@ LI ZE 595 nm A WL, T KIEPEE BT
i,

SIS ] X 7K P 2 4 IR B 5 ) < R B
0.1 g(KEHH%] 0.001 g) K5 T 250 mL HEIHR A,
A 40 mL ZEI K, R HEIE R BT R R, 7228 C,
180 r+min "' F 4 % $2 0L 60,90, 120, 150, 180 min,,

LA 3500 remin B0 5 min, J{ 100 pL AR PN
5 mL 25 L iR, 75 51 FCE 2 min 2245 )5,
Fo A LN ZE 595 nm Kb RYWSERE , TR M 1 5
Epie

AR VE R PR BCR 1 52 AR 0. 1 ¢
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205 min, 100 wL B3EW, DA 5 mL 25 52
VAW, B IR R 2 min 24 IS, P B 68 0L
595 nm ARG EE  IHRUKIEYE R B BT E &
1.2.6  EZUREREGT O T HESEAN RRBORAF X
SR R E 3 EN A IR IR S e £ S N
PR 2R DL B R SE k-, DLZR AR K Ry $ BUA
H, PEBOS K PR P R A 4 AR
CRHRCEE IRLEE BRFR) % 380) 84T 19 (3*) IE A8 15,
IESIREKF R R TR IR 2, RS AN P2 SR
PR AR E HERIOR , e 00 n] i A Y et

TEHM
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Table 2 The factor and level of orthogonal test

A B C D

K dol 7 i ) ) I 1
Level K LE PRI IR H] Liged

eve
Solid-liquid ratio Extraction temperature/ C Extraction time/min Rotating speed/ (r-min~")
1 1:200 25 90 140
2 1:300 30 120 180
3 1:400 35 150 220
1.2.7  BEaX% RN IEAS IR0 2 iy i A5

TRE 29 AN KL A KR PR 54, e ki ok
A RAERIBR AR TE
1.3 HiFESH

KM Excel 2020 XS Ecs #4700 IFAE R
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WE 1 R, RhAS I AR bR AT v 2 i Y
PR 4 5 FE R y =0. 000 7x +0. 004 8, #H X 2R 5K
R*=0.999 3,
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Fig.1 The standard curve of protein
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Fig.2 The single factor test results of the influence of different extraction conditions on the content of

protein in soybean water-souble protein extraction



200 K &

B 2441

2.3 EXRE

R4E R RS2 R, KRB KIEEEA S
SO PEANBR A, 26 15 5 BT B2 | 4 B R) OB L
AT PR 2 =K L9 (3*) I 3838, K 0 K % 1
EETEMMELSRMES PR, TUEH 44
PRI 20 R B2 7K W5 PR 2 1 5 = 10 5 e KON HE R

*3 IE

BOIRHUR)E) >D (52 ) > AR L) > C (R
WPIE]) o 255 2% DR AT, B 280 i 4 IR BRI
PR H R LS FH S 0 AB,C Dy, BV 1L
1:400 42 Wi B2 30 °C | 4 IS ] 90 min | §% 3
220 remin"',

TIREIRITRER

Table 3 The design and results of orthogonal experiment

% Factor

R A B c b KM H 3%
Soluble protein
Test number AR LE P kL g PRI ] Ligty content/%
Solid-liquid ratio Extraction temperature/ C Extraction time/min  Rotating speed/ (r+min~")

1 1:200 25 90 140 20.91
2 1:200 30 120 180 24.49
3 1:200 35 150 220 22.24
4 1:300 25 120 220 23.69
5 1:300 30 150 140 20.29
6 1:300 35 90 180 36.29
7 1:400 25 150 180 25.72
8 1:400 30 90 220 45.76
9 1:400 35 120 140 25.59
k1 67. 64 70.32 102.96 66.79

k2 80.27 90. 54 73.77 86.50

k3 97.07 84.12 68.25 91.69

R 29.43 20.22 34.71 24.90

2.4 IHFIKIE

HHHIE A 150 1 12 A fRe R 2 M0 29 MR
B RLEAT DK A &R IE 45 R sk 4 fr
LA 3 SRR IEEE H S N 15% ~20%,

T AP ROKEEE A S R 20% ~25% ,5 S H R
EHEBE RN 25% ~30% ,14 AR KB E A
St 30% .,

R4 VN KREMBIKBEERRELERSH

Table 4 The distribution of water soluble protein content of 29 soybean materials

KRR = FR B
Soluble protein content/ % Material Number
15 ~20 18-16 154 159 3
20 ~25 HE-14 (HE-2 HE-11 (HB-23 (HE-17 (HE-25 \HE-1 7
25 ~30 18-7 (11820 [ HB-5 H8-21 | Hg-12 5
30 ~35 BEL-1 32 353 324 HR-13 HE-19 (HE-3 (HE-22 1R-6  HE-24 (HE-18 | HE-10 | HE-8 [ HE-15 14

3 i

REJKEEVEE H RS s R B2 SRR
SR S (RS RO RBGEE A
—EM I ‘H%EEYEIJEEI’J?I‘A?W R 22 1T LKAl
FH L AR 72 BUAS 4R 8 28 B e . s S h

i CEEHREGE R A 2 g0 1k 1 vk
KREEAWT L, ZEMO5a 6l PR s, i
R EE PRI R T BB B pH R DT
pH Bl T2 A A A 7] 5 1 BSR4 X R G K
HEABR SR, X AL R BB, JHAE
BT, By 7 15 Y S e st TR0 U 4
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B ATEE 12 5 R0k, X% T i
P K K R B e AR B AT T
oAk, e ZIR I B R At b 3 5 1 38 56 o A
RRREE ARIBGEE BT [A] 4 il 220 R
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