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Optimization of the extraction process of parvalbumin

from Pseudosciaena crocea
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Abstract: By measuring the yield of parvalbum, a kind of extrac-
tion solution of parvalbumin from Pseudosciaena crocea was
screened out, and the relative extracting process was optimized.
The results showed that when the extraction time was 42 h, the
the pH of the extract was
180 (g/mL); the

extract concentration was 72 mmol/L;
8, and the ratio of material to liquid was 1 :
extraction temperature was 50 “C, and the extraction rate of
parvalbumin reached 0.174 2%. Parvalbumin was then separated
and purified by anion gel column chromatography, and its molec-
ular weight was determined to be 12 kDa by Western blot analy-
sis.
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HrLpl 4.75 [ R MBI PV ST R 44 (1 5 B 6
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1 M55
1.1 5 {Es
111 MRS

KD T

2 R Bradford 3 8 (A B0 @ AR &4 TAY
TARCE W) A BR2 A 5

o B R 40 (SDS) . 10% SDS. 1.5 mol/L Tris-
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(pH=6.8) .30 % PN IS Wt Me (29 = 1).5 X SDS-PAGE I #%
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ZM NN NN EE 2 e (TEMED) i i R 8
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SV OB EEHL : SQW-6DI B, [ R = 3 A 85N XA
HIRAH

EE4aifk & 4. AKTA pure LI #, GE Healthcare
Uppsala Sweden,
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(m g * V)1 © 10 (g/mL) , 32 BUR B 20 °C, #2 B
] 24 h, I DL Ak R fa BE 0 X B2 . I E LR B S
SVEE VR BE T SRBE AR IS A% 4R D5 I A o B M B R
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40 (g/mL)iE%A],30 C F#EHE 42 h,4 *C .8 500 r/min &
O 15 min, B3 WBPAS R 8 M LR R AR . LR
H Tk K K ¥ 40 min, 8 500 r/min & .0 15 min, |
B b /N R VRS . BRI 7598 (NH,), SO, #
B2 h.fpir AR5 .4 °C .12 000 r/min .0 15 min,
BRILYE LA 0.02 mol/L Tris-HCl 5 % . & 7 Bl 4k . 18 /NG &
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1.2.6  /NEEARIUKESE %A 50 mmol/L PBS 4
W (pH 7.5).50 mmol/L TrissHCl-—50 mmol/L Gly—
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(1) BEBOR A - e PR U@ BE 1.00 g, BN , [ 2 42
Bl pH 7.0 EHB L (mogsesn * Vg )1 ¢ 40 (g/mL) 42
BB 30 C V4RI [R] 42 h, 25 4248 IO K B2 (20, 35,
50,65,80,95 mmol/L) X K B /N 2 A5 R A

(2) $EIUR pH « 6 FR A BE 1.00 g, JBAE . [ E #2
By W B2 50 mmol/Ly B Cmgegen 3 Vg ) 1
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pH(3.0,3.5,4.0,5.0,6.0,7.0,8.0,9.0) %f K #% /N i 5 1
IR S

(3) BHR L : HEMFRICEEE 1.00 g, B AG . [ 52 £ U
e BE 50 mmol/L 2 BUK pH 7.0 $RBUE FE 30 °C 4 Bt
B 42 h, BB L (m g 2 Vg )[1 2 40,12 60,1 ¢
80,1 t 100, 1 t 120, 1 : 140, 1 : 160, 1 180, 1 =
200 (g/mL) TR} K3 f /NG B F S R A,

(4) PRIOR - e o R B B8 1,00 g, BB - 1 2 42 IR
WM 50 mmol/L 2B pH 7.0 B L (myeps ¢
Vi )1 ¢ 40 (g/mL) (FEEUNR] 42 h, 2% 242 BUR B (10,
20,30,40,50,60 °C)HXf K H# /NG R A5 H 1m0 .

(5) PRI E] - o A B A BE 1,00 g, AR - 1 2 32 1R
W FE 50 mmol/L $& W pH 7.0, B L (myps
Vg )1+ 40 (g/mL) FRICE B 30 °C . 25 £ 4% IR [A]
(10,18,26,34,42,50,58,66,74,84 h) %t K # ta/NE H

R E
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B &Y 1 gy B IR B o, 3% ] HiPrepTM (16/10) DEAE
FF B & 74 GE Z &gt — P alifb /NG HE R Y .
¥ & 45 AKTA pure LI protein purification system
(GE Healthcare Uppsala Sweden) £ 4i; Uk i A W N
pH 7.5,0.01 mol/L Tris HCl 28 W ¥&; Ye Bt B W& M
pH 7.5,0.5 mol/L NaCl-—0.01 mol/L Tris-HCI 2% i & .
B 2 mL WedlE— W I E BEIETE 220,280 nm ARG LH .
WEE B 192 B IE B HiPrepTM (26/10) Desalting £
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HE R BRI, % B s i R-250 Jefa 2 h, B R
T I M BEBRAR
1.2.12 RPEEE AN 2 MR Kanna 557 1 3k, R
JH e B 300 A 0 O B /N T AR 1 A AR SR T
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BRBIE AL E M 2ot . Ir A il B 9 R 3 KL 452
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A7 B3 73 A 21 18] 2% 5 LE R One-way ANOVA 4347,
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2.1 BE&G®RE

B 1.2 A, SR IR TR MR SRR
P+ W EE RN LB+ 2B Na, COs 41 IE30UR & 3%
(P<C0.05) 5 1E T V07 + H B L 53 79 B 401 1) 28 1 R R o
$230 (P<C0.05) , R Wi 3 A A 7 6 2R 0 2R R BLAIK, B
JBERR S 10 kDa [ /N B8 11 K B #2300+ XF BRAL L 0 4% 1E
TREMEAT R AL P
2.2 KE&ENMNEEAHERN

f & 3 ® 41, Tris-HCI-Gly-DTT, Tris-HCI-Gly,
PBS. KCl 40 By & H i & ¥k & 4 5] & 433.59, 402, 20,
391.78,374.03 pg/mL, H 2 57 I # (P<<0.05),

H L 4 TTAN VR BV VRO 10 kDa 28 [ VR BE A $ IR
WOREL 2 R S I B AV B T AZ SR DTT
ﬂuv@%/'\/\‘%ﬁmﬂ’a’i% %%fm%%mﬂ’aﬁiﬁ%f
TEECIEE fiin A DDT B4R IO 24 8 AR B D, B
PRIk F Tris-HCEGly-DTT 4 Ry $2 BUR .

2.3 BEHRRARK

Hi B 5 AT 4 IO X /N Y B A5 25 Ak
B2, 2 Tris- HCl 28 Wil ik BE R 20 ~ 95 mmol/L B, /)
HEAMEMEKEASE LT RERMEHBETE. Y
Trl%*Hbl%(qﬂ{ﬁl(ﬁfjﬂ 65 mmol/L B, /N8 [ 15 R i

o BRI pH X /N B S A5 W W R, 2 Tris-
HU?E#PM&Z pH 2§ 3.5~10.0 B} . /NE R A %% LS
TR 24 pH 2 6.0 B, /N R A9 R ik B0k s 24 pH 2 3.5
B /NE B O REEE T oL HER/NE R T/ pl Jy 3.5, 7
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475, 8 T E . MR ngsa 2 Ve N
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FERTE & /NG B AR R TE S AR 2 48 O B
20 CHy /MR A RE RN B TRIGEEA S . 5F
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A1
Figure 1
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Effects of different degreasing methods on fat content and protein concentration of Pseudosciaena crocea
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Figure 2 SDS-PAGE electrophoresis of the large yellow

croaker protein extracts after degreasing
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Figure 3 The effect of the type of extract on the concentra-

tion of parvalbumin from Pseudosciaena crocea
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Figure 4 SDS-PAGE electrophoresis of crude extract

of parvalbumin from Pseudosciaena crocea
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Effects of different extraction factors on the extraction rate of parvalbumin from Pseudosciaena crocea
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Z el 2 B o A3 R 2 B A 7 7

Y=19.388 3X 10 *+1.282 9X10 *A —4.850 1 X
107#B +7.518 98 X 10° C — 3.337 15 X 10 * D —
6.259 77X 10 T AB +5.556 6 X 10 T AC +1.162 84 X
107 "AD+3.006 13 X 10 ° BC +1.869 81X 10 * BD +
2.448 3810 °CD —9.962 15 X 10 * A* +3.466 13 X
1077B*—3.466 13X 1077C*—2.219 72X 10 °D*,  (3)

1 WMEEREERSKFER
Table 1 Codes and levels of RSM
K ARBURHE/  BREK  CHEIMEK D £
(mmol « L™1) pH (g/mL) g/ C
1 35 4 1:60 10
0 65 6 1:120 30
~1 95 8 1+ 180 50
& 2 DBox-Behnken i®IiZit 5& R
Table 2 Box-Behnken design and result
=2 A B C D INEE AR/ %
1 —1 —1 0 0 0.049 2
2 1 —1 0 0 0.052 1
3 —1 0 0 0.134 1
4 1 1 0 0 0.122 0
5 0 0 —1 —1 0.043 1
6 0 0 1 —1 0.079 3
7 0 0 —1 1 0.047 3
8 0 0 1 1 0.095 3
9 —1 0 0 —1 0.059 7
10 1 0 0 —1 0.050 0
11 —1 0 0 1 0.075 4
12 1 0 0 1 0.093 7
13 0 —1 —1 0 0.032 2
14 0 1 —1 0 0.137 8
15 0 —1 1 0 0.071 5
16 0 1 1 0 0.191 5
17 —1 0 —1 0 0.065 3
18 1 0 —1 0 0.068 6
19 —1 0 1 0 0.076 2
20 1 0 1 0 0.083 5
21 0 —1 0 —1 0.053 8
22 0 1 0 —1 0.118 7
23 0 —1 0 1 0.059 7
24 0 1 0 1 0.154 6
25 0 0 0 0 0.092 4
26 0 0 0 0 0.079 6
27 0 0 0 0 0.069 7
28 0 0 0 0 0.098 6
29 0 0 0 0 0.072 3

B 2338 | 2021 £3 A | R@SW

HH 3% 3 AT, R P=0.399 1,48 B3, £IZ M IH
TR fy T 1 5 S B (E 05 00T . B P<C0.01, R W]
PRI B 2 R R AT AT, RP =92.41%, LI %
WRAELRMEARG UG BRERG . AW E2E/N, B,
AT PSR PR Y 43 47 A0 0 AS ) 45 44 F 4R UK, 45 A
FONF/INTE B 15 B8 1 52 e R SR B IROMOVR B > 4R IR
JE >R b > 4R B pHL, — K B AT C 5 2k 5 B X
AN AR AR R AR B3 (P<<0.01), — R I D X /N iE &
H A F 5 e i 3 (P<<0.05)

2.4.2 WRMBMELR 2% R R & 622 AR
X ) IO (B —— /N A Y e R T = 4R TR A 6 BT

7 o B IBOB I B R SR IO pHL L 3R IOk R AN AR IO
BE R EL 5 3R BOK pH L S IBGR R IOK pH 2 1
A FE w7 T A T S B Y A 1T G X K B N s R A
R

2.4.3 AR T2 &AM MBI RIS GE 38 A e IR v
(CE PN WA i -l S R 1 B G N T 0 7
72 mmol/L $2H pH 8.0 BHK b (mswm * Vi )1 ¢
180 (g/mL) HREUREE 50 C, &M MR /MEREOMRE
H0.174 26 (n=3) , 5 FLIE WM AA 0.181 1% FAH AT,
1t B 3% [ U9 7 7 i B0 9 ) e 4% R 3 %/ N T 2 A R 1 5%

®3 REIZEAREFESFR

Table 3 Variance analysis for the regression model

KU CEHM AmE ¥ F1H P BEH
A 0.04 14 2.48X107°% 12.18 <<0.000 1
A 8.33X10 6 1 833X10°% 004 08426
B 0.02 1 0.02 119.52 <C0.000 1 % =
C 3.43X1073 1 3.43X107% 16.88  0.0011 x
D 1.23X1073 1 1.23X107% 6,04  0.0276 =
AB 5641073 1 5.64X1075  0.28  0.606 7
AC 4.00X 1076 1 4.00X1075 0,02  0.890 5
AD 1.95X 101 1 1.95X107% 096  0.344 5
BC 5.21X1075 1 521X1075  0.26  0.620 8

BD 2.24X1074 1 224X107* 110 03120

CD 3.45X1075 1 345X107° 017  0.686 6

A? 5.21X10°1 1 5.21X107%* 256 01317

B 3.13X107° 1 3.13X107° 15.37 0.001 5 % %
C? 1.01X107° 1 1.01X107°  0.05 0.826 9

02 51110 1 511x107% 251 01352

#%E  285%10° 14 203x10t
QR 2.22X1073 10 2.22X107% 140 0.399 1
4iiR#E 6.33X10 ¢ 4 1.58X10

JEP = 0.04 28

T RIREFBEP<0.05), » x RFIRZEFHEH (P
0.01);R?=0.924 1,R%4=0.848 2,CV=17.04%.
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The yield of
parvalbumin/%
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Hi B 8 AT P A A 1.2 B9 a R HL o
—SFF LY 10 kDa, S RGBSR /N 8 S
TR, G 7 M8 TN K B /NG B R
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Figure 7 Parvalbumin of Pseudosciaena crocea anion

column chromatography elution map
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Response surface optimization map
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Figure 8 SDS-PAGE electrophoresis of parvalbumin

from Pseudosciaena crocea eluted by anion

column chromatography
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