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Optimization of Extraction Process of Water-soluble Protein from Schisandrae Chinensis Fructus
LIU Chang, YAN Ming-ming”, SHAO Shuai, WAN Zhi-qiang, WU Cheng-yan, FU Mei-li ( Changchun
University of Chinese Medicine, Changchun 130117, China)

[ Abstract | Objective: To optimize alkali extraction and acid precipitation process of water-soluble
protein from Schisandrae Chinensis Fructus. Method: With extraction rate of protein as index, single factor tests
and orthogonal design were adopted to optimize extraction process of water-soluble protein by taking solid-liquid
ratio, pH of extract, extraction temperature and time as factors, isoelectric point and molecular components of
water-soluble protein were analyzed. Coomassie brilliant blue Bradfrod was employed to determine protein content
in extract. Result: Isoelectric point of water-soluble protein was 3. 4. Optimum extraction conditions was as
following: solid-liquid ratio of 1:35, pH of extract 9.5, extraction temperature at 35 C , extraction time of 2 h.
Extraction rate of water-soluble protein was up to 43.62% . SDS-PAGE analysis showed that majority subunits of
water-soluble protein were 50, 40, 38, 21 kDa, and a small amount of 18, 16 kDa. Conclusion: This
optimized extraction process is stable and feasible, this study provides a reference for development of functional
health food by water-soluble protein from Schisandrae Chinensis Fructus.

[ Key words | Schisandrae Chinensis Fructus; water-soluble protein; isoelectric point; electrophoresis;

alkali extraction and acid precipitation method
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TSI T S 5 Ol T N o - = 5l DR )| e
A b 2 SR LR S O T T T e
WA SR, TSRS R T B T EA R
) B Bt Al B B i, 4 R R A 17
Fa SR, Jorh 6 Bl g AR B B A RE A 10 2 450 4
FEMR , Ui B WK T B A S v 24 14 A0 3k AT BIE A R AR
iR e R & o A SC 50 DL MR T O JEORE, R H B
FRETR T 1 B UL IR - 7K 0 1k B 1 5, o B R 3O
35 FIE 22 e A 3% T2 &4, M SDS-PAGE X 4
IH) FOOR T8 A R AT 20 07, i B B B IR T R
RS %,

1 &

TDL-5 BRI G X B 0WL( Ll Z =R #AUERT),
S82-2 MUFE S pi ks (L E W AHARAA),
UB-7#Y pH it ( 36 E PHB A8 A F)) , UV-1700 7Y 25
Hh-AT WLAR SO E BE T ( H AR By 3t ) , FDU-1200 B ok
FHEML (AR AT AL )  KYH-111 %25 % 1 Vb iR B
HLCrpr il T PRy e 25 A BR A & ), MiniSpin Plus 7Y
o /N R BEO HL (78 [ Eppendorf 24 F]) ,DYY-8C 7
ALK (bt s — AR ) .

HRTFRTFEHEMRKAIL, 2K FRELK¥Z
¥BEERBABREE WA LREY B KT
Schisandra chinensis 1) T R 52 . Bradford &
W E R R & (KRR AR A RA R, # S
N2603 ) , AR AH X 43 F J5 £ b o 2 100 ( R AR A A Bt
BABR S AL 5 N2416) , Ho Al 3£ 57 2 o [ 7= 43
Hradi,

2 FAEEER

2.1 EHBEERBCROITE RHAESDSW LR
Bradfrod ¥ I 5 41 UM P AR A B L T R A
2.2 FMRTREEE AR e R
F 035 A8 0.1 mol-L™' NaOH )%, F 1 mol-L™'
NaOH #4 5% (pH 5.6) pH #81 % 9.5, F 35 C M
3 h, B0 (3000 remin~',15 min, F[A]), 3 U05E, B
WA 0.1 mol- L™ HCI 4 & %5 da 5, B0, 37 1
T, UUVE YR VR T8 RIS OBk TR R A R,
2.3 pHZKHEE

2.3.1 KL HUCHBRF 10 g, 2t 6 17, A2 $2 L
WL 25 °C L FZHRAS (] 1 h, pH 10, % %K [F BNt
(1:15,1:20,1:25,1:30,1:35,1:40) % 2 {1 J& 3 B
R LW, G5 R HR (0 =3) 300 23.69% ,
29.30% ,30.80% ,37.28% , 38.54% ,47.13% , %
A B A L 1 AN T 8 K, R 1 T R IR R R R 1

e, AHSRHA L 1240 B $2 UK pH 11, 65, i 7E
KR T il B 0 A8 1, BeAh, & 5 Tk A = i
R H e A s A ORI R 12 35
2.3.2  PRERETE] HRAKR S 10 g, 26 fn, FEFE L
TEE 25 °C R HE 1:30, pH 10 B8 F T, B 442 I
IFIE)(1,2,3,4,5,12 h) X4 H T4 O3 0 52 i, 45
B R 4y Bk 32.55% , 33.74% , 35.29% ,
32.18% ,31.26% ,28.47% , FW7E 3 h §i & (4 5
P Mt i [) 1) B 4 T o 2 R R L3 h iRl K EL, 2
5 B BCR B TR, X OEH T IR A S
B E W MR I], 78430 IR R T 2R B ) S A
(ERUE =3 GO N PR S /=3 S L LR & vl i}
FIT B 3 B 7K 5 A % 2% 68, G 3 0 28 1 T i PR e
RULHE , FEARBCREAR ™ 4 4 4 3 % 1
PEFEPZ AT E] 3 b,
2.3.3 HREUEE AWK T 10 g, 3k 5 4y, [ e 4R
Hmsfal 1 h g EE 1:30, pH 10, 363 52 BUR E 70 51
h4,25,35,45,55 C, 45 & 1 B4 BOR 53 5 0
35.29% ,35.83% , 38.20% , 36.80% ,30.99% , #*
AH Y 32 BOR R 25 ~ 35 C B, BE IR T, & A
J AR R BB R A, T 35 C i ki KAl 2 5 Bl
B RR S Tt SR BT R ORI B N . AT RERY
Ji R 2 35 °C i, Bifi S A T i, SRR SR AT 18 R OT
B L B EE A, B 0V A R v 5 (EL R A R EE Y
FREE N, 45 5K AE 3 P90 Y — 22 R B PR 4R 1A
FREEAESY AR, SRR T BV L R AR
15T 43 [ 04 RH B 45 6 i e 45 DL TE S SR IR R
W, Bk PR BUR EE 35 C
2.3.4 $EHUE pH HUHBRT 10 g, 35 iy, [ 2
HCEF ] L oh R L 1230, SR HUEL B 25 °C, B 224 L
W pH(9,9.5,10,10.5,11) X4 [ BT 48 BOR (1 5210,
TF B % 4 ) R 32.61% , 38.56% , 37.34% ,
37.25% ,33.42% , #5RFRRTOE pH 9 ~9.5 i,
AR BCRE B B 72 9.5 AR R, Z )5
Wi B v Ak L3, B BT R UK BB i ., X
2 TR DL R 00 25 R AR AL, IR 4y T (R
K195 e A G R i B e S B = e ) | S i
BOR T 2Y pH 4R SE3E K H), 765 Bl 45 1 T Hk T &
I 45 ke A — SO RN, A0 R 15 K il AN AR 1 TR
ol R P ™ € 0 R, R B bl B Y
Bl AR il A R AR ORI, e R 4
B pH 9.5,
2.4 ERRE BT AR R 2 A ik HOR
VL B BT B AR B ] S BRBBOR pH 1 T A S8
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T8 L, DL K T R TR R R R A BRI
WRF 10 g, 3k 9 4% Lo (3Y) RRITIE SIS, i 5
THE RS R W 1, 200 3% 2, B EWS ]
T, 52 M) LR 2K 0 T B T R BOR Y R UT R
A>B>C>D, UMZER/NW D HZENRZET AT
TGP A REBEWNRR A,B HA B ENZES H
FC,D MmN e E, i ket T2 &M0N
A,B,C D, BB LY 1:35 $2HU% pH 9. 5, $2 U B
35 °C,$EHUHT A 2 hy FRELH KT 10 g, JL 3y, 7F
KR ST 5 58, 45 0 R T OKIR R A
JT B AP 24 {8 43. 62% (RSD 0.2% ) , Ut AL 1 1)
TZERET,

F1 ARFAREBEAREBRIZESRRAH

Table 1  Orthogonal test analysis for extraction process of water-

soluble protein from Schisandrae Chinensis Fructus

ARRIE B HRBORIE CHBOK D BRI 1R

0.

/g-mL ™! /C pH /h IR/ %
1 1:30 25 9.5 2 35. 698
2 1:30 35 10 3 39. 694
3 1:30 45 10.5 4 36. 364
4 1:35 25 10 4 40. 670
5 1:35 35 10.5 2 42.358
6  1:35 45 9.5 3 41.692
7 1:40 25 10.5 3 34. 943
8  1:40 35 9.5 4 41.158
9 1:40 45 10.5 2 39.727

R2 EARFABEEERRERIZAESH
Table 2 Variance analysis for extraction process of water-soluble

protein from Schisandrae Chinensis Fructus

e 3 SS MS F P
A 29.30 14. 65 45.78 <0.05
B 23. 66 11.83 36. 96 <0.05
C 7.50 3.75 11.72 >0. 05
D(ig%) 0. 64 0.32 1.00

?$1F0.05(2,2) =19.0,

2.5 S ERME" BRI T T 5, fR
10 g LR T 25 S5 R R A7 S B, 5.0, 43 i B I
W 10 mL, AN 1 mol-L~" HC1 43 %134 pH &= 3.2,
3.4,3.6,3.8,4.0,4.2,4. 4 B E B, ETRE
Y, B0AS Ok KPR A T, DL pH Ch AR bR B
DR B R A br, eyl it I, DU 1, 00
I KA pH B FOR 7K P 8 1 0T Y S5 L . 45
REI/RTE pH 3.4 &b S RUIVE S i 22, ) K+
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Fig. 1 Isoelectric point determination of water-soluble protein from

Schisandrae Chinensis Fructus

2.6 SDS-PAGE #crayk'"™  F|JH SDS-PAGE ¥t
& P VKV B 2 TR K B BT Y R X
B KPR EOR R R R 1 g LT AR
W, SFE R bl 1 LRBUR A J5 I k3 min,
Beil 12% 53 B, G 45 min J5 B 5% R 46 %,
R AR Ay B LR 4 5 Dy 70,140 V., W%
HLPK , 2 2 R, R BRI R B 5T S
$hr 5 W TR G €, B €0 Y - UK SR -7K (3 1:6)
P SR TEMWT . SR SDS-PAGE 5 it B TR $2 B
(R R F 7K W 1 B 1 BT R AT 4 i, R R A A DL I
2,8 R B R TR FOKEHER R EEEA 50,40,
38,21 kDa By W 3, /& 18,16 kDa i 3%,

97.0 kDa
66.0 kDa

45.0 kDa

30.0 kDa

20.1 kDa
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1 2 3 4 M

M. Marker;2. J5ORF;1,3 4. AN [R]¥ B Tk Tk MR O
B2 HEWKFARAMEEAR SDS-PAGE #EE ik
Fig. 2 SDS-PAGE gel electrophoresis of water-soluble protein from

Schisandrae Chinensis Fructus
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] B 5 PR, LA A R 2 D E IR R
B & 0 A RT7 o R BB R 0 3 X TR 17K
TR SR AT P M, BOAS AR, R A T B R
i ST ) RO D oY E i~ s I T S -4 S BN i)
TF R A HEAT S2BR I

P 45 2R 2 W TR oK P R s B R
/INBRARE T R L BE B 0 ok i BB FARE o T
HRIE RIS R A E A O A SRR 18
PSR, R T EH A BUH &4 17 ME i, HYS
B 2R R LA AHABLEE > 90% |, 85 110G & B 42 30T, 106
BH TR K I R 3 58 O e A B A AR G 1 i st
FLIN 7 8 17 5, i s or (9 D) RE P DR A & O K
R’ME% .
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