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Effect of Pea Protein on Physicochemical Properties of
Salt—soluble Protein of Pork
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Abstract ; The salt—soluble protein was extracted from the longissimus dorsi muscle of pigs.And the effects of different contents
pea protein(2% ,4% ,6% ,8% ,10% ) on the physicochemical properties ( solubility, surface hydrophobicity, sulthydryl group,
disulfide bond content, emulsifying property ) of salt—soluble protein from pork were studied.Results indicated that the bands of
myosin heavy chain, C—protein,a—actinin and myosin light chain in salt-soluble protein became narrower and lighter with the
increasing of pea protein addition.Both the actin in salt—soluble protein and vicilin(7S) subunit in pea protein, the troponin T
in salt—soluble protein and legA in pea protein were similar in molecular weight, and the bands became thicker and much
colored.Compared with the control ( without addition of pea protein) ,the surface hydrophobicity and emulsifying property of salt
—soluble protein increased significantly(p <0.05) when the amount of pea protein was among 2% and 6% .The difference was
not significant(p > 0.05) when pea protein amount was in the range of 8% and 10% . With the increasing of pea protein
addition , the content of turbidity and disulfide bonds increased ,and content of disulfide bonds was up to 2.196 mol/10° g when
pea protein addition amount was up to 10% ,and both the total sulfhydryl and free sulfhydryl content decreased. Additionally,
the solubility increased firstly and then decreased,and it reached the maximum value of 42.88% when the added amount was
4% . It suggested that pea protein with proper amount could have a significant effect on the physicochemical properties of salt—
soluble protein from pork.
Key words: salt—soluble protein of pork,pea protein,physicochemical properties
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HEEHEIWALA B EZEE A, SFENL AD2001.—P BISMEC I FRHL 115 54 B AN 224X 35 15 R

JFLF4E R MR E A5, 5B BET 50% ~
55% " . FERZEE SN TR, B e B ok
L FLAk SR v AR A 2 AP I AT X SE ) BE Y
KA, HE OS5 T A S H R, DA R IR EE R
B pH EANE N A 5 L LA BRI AR U A
SR BRI A BE 7 S AR 7R T e A DR A B G
EE T AAE P AE, A B AT 4E RS B AR
FHITERY JBEFEAY S5, AR P S e i 5 11 XL Rz
SIS S R 0 e 1 NS B 1L € 6 0 NI s T
FAR L, BCPE JS B0 R 545 B AR U AT L 3 4R
PRV R I R B R K M. AR T RS
K, M IS EL SR 3% B, GRS B G AE P Eh A AR
PR K AR ELAE T, 4 v BE 5 B2 5 PRk M 5 2 R
EVERBINGE S 1.5% I, Wl LA 5% A EE 1 2 11 B8
FE TR S5 4K 1, L S b i R A E Y o 1
S5 ISR WL, BN 0.9 g/100 mlL 2F 1l 3 2K 11 A9 54 A
ERVE R L BE R BT AT, 5N 0.125 ¢/100 mL %%
A A LR A 2 . Fernandez—Marti 25 fIF 55 45
H A0 BE R 3R AT L3 5 A IR PR) JBE R IR 1) £ K AR
WHPE B S 5PE, Chou 28 BF ST A Ny, TR hNAK 2R
A AT LB 08 A USRS 4 35 1 S A Ak M 5
FEYE . Gao 48" WFE KB, KPR G BEEN
SR RAEREE R B R AT A E AR, BT LA &
YOS EE o (ELIX SR A R o0 S AnR] 52 0 5 PR ER T SR
B8 B P B, T 22 i 38 B R o JB e D IR 3

Wit/ ( Pisum sativum Linn.) J& S RMEY) , & & bk
KAGH BT GEE R YRR R AR TR
& R & 23% ~25% . Wi AR 1S W
SR B R MBI O 22—, W s A B R e )
YA, B BA B A 0% fd e BE IR v R v e A LAk
P, e LR BRAR A R R IR A e R
PRI ST FE B AR e SR O 25 LA W Bk 2ok R i T
20, LA R AE TR Y RE N Wh vl ke R 18 Sk S5 Ty T Y N
L, SRR S b, L AT A i A
BV AU IR ST 2 W, AR N 4% B G RR
AT S 2 S 0 PR ER VA AR L BRI BT, PRIk, AR S
WFFE T B INAS W] & 50 AR 1 0% Y Eh i 28 1 Ay
PERYFE N , Sy B 5L AR E PO S BE R R o T B AR
HigHs S, DUH 98 B 5L AR 7R B s AU 59 v
el
1 #MRl57HE
1.1 5N

TR #edtrisEmy; KEm e

%) WML PG BT a0 (EEE
80%) MERTEORHCARA R ;4 0 iEE
B RiEsAYRE A RS A b E (S~
250 kDa) SEHE QR BRI, .+ =
Fot 3L i BR AN . TR By ¥5 ( Bromophenol blue, BPB) |
EDTA 5,5' - i A (2 - i &K H iR, DTNB) | JR &
& Xhortrat

BP221S #UH TR fEZ[E Sartorius 2N H ; 5 I
EHE Y IEE ML 5 [E Thermo Fisher Scientific;
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INE) s TGL-15B W B0l il e =R
FE28 # pH i #p4E— LR 2038 (1) AR
] DZKW—-4 fHiE Kk db 5 op XA TR
23 d] s WEJ7200 B2 48R WL 43560 1t g It )e
AL 24T BR N 5] s DYCZ—24DN #U L 3k AY  JLET S —
LR RS A .

1.2 XWeH*E

121 FHEEHEMEI =% Chen 2™ K2 FL WY
DT R IR O . B 50 g BTEERE T e K ULS
SRR I AN 45 4 gl 20, DI, & AL B 1A BE , Tim A
200 mL 0.6 mol/L NaCl ##& , 513% , ¥4 pH7.0,4 °C ik
B 24 h,10000 r/min 5.0 10 min, |57 B L 1EER
o

122 HERAWSE BB THEN0.0.6.1.2.1.8,
2.4 3 g(JiEARFILL S35 0.2 .4 .6 .8.10 g/mL) 5y
SIS #E] 30 mL 50 mg/mL (9 R IFE B W T, ¥
JiT,4 CHrE 12 h i 9 R A S5ERIE R sy
L5445, DLAR BN INBE S8R M Y Eh T R T X R
2 11175 2R A B v AR, SR R4 DR v T VR A WY
MR . DA MR BE A AR A, I O BE Sl A Ak R
AR BB ZE A Y = 0.0998X —0.0044 , FH 3¢ 5 %X
r =0.9994 75 H Uk EEYEE S 1~10 mg/mlL,

1.23  HEHIR G W SDS — PAGE H 7k =%
Laemmli™ (#7772, 43 I DAL 85 11 5 96 O 56 A TR
Syt B R R & WA T SDS—PAGE Ha Ik , B i 2R
FIHE N 1 mg/mL, FAEESY 10 ul,

124 RuEHAKERNE 2% XPFE F Chelh
S BT IR RIS . R R AU 0.1 mol/L
BEIRZZ S W (pH7.0) #EBE A 5 mg/mL, JL 1 mL 2§
FIEW DA 200 wL 1 mg/mL {2 ¥ % ( BPB) il Z15E
Y% AE 55 1R 4 ,7000 v/ min B4 R .0r 15 min,
B % & 300 wL, FH % R 28 v s MR A RS 10 4%,
595 nm PRI SERE Ay, AR AW
TR P 22 1 I WA S Xk BB, A5 TR G Ao 8
B 7K P R /IS FH VR I 5 45 & B R o, I L R A K

T

BT 45 Bt pug) = o b (o= R

I

125 S EONE  H 05 mL kN
4 mg/mL FHEHIRAEW, A 3 mL pH9.5 BHEc NTSB
RS, B FE 57, 5 AL S B 25 min, 412 nm Zb
WG, HE AR

THREE A (mol/mg) = (A, x D)/ (13900 x
10° x Cygp)

P D FORMERBATEL, MeAb 2 2.29;C FRoRE M
JR VS A , mg/mL ;13900 x 10" R EE/RIE Y REL &,
mlL/(mol-cm) .
12,6 FHILFRAME  S% 80 B 107 kI
TEER . B 0.5 mL 4 mg/mL & HIRG R TE LA
B, A 4.5 mL 22 vhi% (10 mmol/L. K,HPO,/KH, PO, ,
10 mmol/L. EDTA, 0.6 mol/L. KC1, pH7.0) , F-in A
0.5 mL 0.1% ) DTNB %W , IR 51JG7E 4 °C 5544
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WR S Wit

SEARAE 1 h, 10000 x g B> 15 min, F 412 nm &b F
o G E . LA 0.5 mL ZEM /K 4.5 mL 28 vl ,
TN 0.5 mL DTNB ERAE RN Ho Sk #&I1HRE A
= /{1

A (mol/mg) = (A,, x D)/ (13600 x 10°
X Coger)

Ao D FORF R, A Ky 2205 C o R B

FIBT I WA B2, mg/mL; 13600 S B JR 3 O 524K &,
ml/(mol-cm) ,
1.2.7  phEEFE A BER M B 20 mL 0.5 mg/mL
AR ERA W T L& ™ ,25 C/KE 20 min B,
340 nm Kb LI G AR, B gl R KR TR A
W B¢ & 4 mg/mL, 3500 x g 4 °C &4 F 5.0
15 min, PHC IR FUHRE . VAR TS 0

S(% ) =Cy/Cy x100

.S EEMREE (%) 5 Cy NEOJE R A
FHAUNE (mg/mL) ;C, BLOHTE FHE (mg/mL) .
1.2.8 LA g HEFRE (ESD FZL LG HEFEE (EAT)
BMSE SR Pearce 2577 1977 ¥ IF RS AR VR B . L
28 mL 5 mg/mL & EHIR-G T LM T, I A 7 mL
EOPNISA I BT I W5 o I NS = i s 3 B R e i
FEIZHL 60 L, i FH 1 mg/mL SDS % 4 B 500
%, 3 BIAE 500 nm 0 OGEE Ao K FLIR ERE
5 min, SR [RAE B9 5 BT 58 AL i B IO G BE Ao THERE
AN

ESI(min) =5A,/ (A, —A;)

EAI(m’/g) =[2 x2.303/(C x ® x 10*) ] x 500
X A,

K. C Sy FLAL AT Eh M E A R R R
(mg/mL) ; & Sy ZLOWK W& o K & BF 5 i AR BLULE
(% ) o
1.3 #iEaE

i FH Excel 2010 #4740 F , SPSS 19.0 k{4
Fr2A D 2 J7 22 43 1 (one — way analysis of variance,
ANOVA) K fe/|s b 35 225 (LSD) Gt 4341, p < 0.05
M2, HHEEIYESL 3 WK, 45RFIR AT
YA = brifE22 (X £SD)

2 HBR5HMW
21 ¥AHBERARK SDS-PAGE Bk

MR Xiong 2562 JES6 22 BFFT4RE , WLUE £F 4k
HEHABITH D JULBRE FH H £ 2 200 kDa, C-H H
#5135~150 kDa,a-llsh 2 %) 95 kDa, JLsh FEH 41~
61 kDa, L4521 T 30 ~37 kDa, L B3R & 1 5% &%
30 kDa 255 (0 Kane %7 (IR % B, A i #A B
DHEAMRZOREANR, FEA SO REA
(legumin 11S) F1#E & BREE [ (vicilin 7S) , vicilin AL 5
50 kDa 31~34 kDa #1 10~12 kDa {3V %k, legumin B
BRPEZ MK (legA 38 kDa) Flfi 4 £ Ik (legB 15 kDa) ,
Aguilar— Vazquez %57 % BULE A R4 T i 54 11
XL A A IR 4R & 1§ ( lipoxygenase 97 kDa ),
conviciline (70 kDa) Fll legumin (50 kDa) .,

1 s, BR e 53 — B  BBI AT LAAS 0 R v 4R
E A YKIEXT N 4005 53 0 Bk S8 .C-FR .

Vol.40,No0.08,2019

a—LshzZ WIsh & 1 VS E A T FULBRER 524,
5 Gao Z5'" Wu 25 155 By 5% BRI S FIBERS PR Tk &%
Il BT AR 1 G UK T N B 451 40 SR vieilin
NP3 legA legB | ipoxygenase Fll conviciline , 5 W} 5% &
1AHN conviciline J& T vicilin [V 3%, [R5 vicilin
AR RIPEPED X 45 R S A | Aguilar—
Vazquez %' Xiong %5 HF 57 1) i 5 25 11 FL ok 45 SR
FEAR—3,

i 1, BERE AR H S I E a3 N, LBk 2
% C-HH .a- PR JWIERE AR EE 4500 B AR 722
H i 4,78 3%, lipoxygenase . conviciline | legB | vicilin 3[F.
FAF BT H AR, sEE N A higiiLs)
EHHASHEEN G I vicilin(78) WAL, A EH A
BAVESEE R T 5S%iT A H G W legA , 43 F i AHIT , 7E
WA, B AT B T AR A BIR . B SR SIS R
A B AR KA R i S8R - Sh s SR SR —
AR LEFYBITE I . Gao 45 HIFSE & B, K 5% B K
Do EERRMBEIREE A D AU T 94
20 kDa B§ 254547, Choi 25 % 0.1% .0.5% 1% 2%
FCKHREF4EIN A SE ER 5 85 11 v, SDS B FL vk 45 2R

7, eI AR ey iy, 8 25 H oI AR A .
kDaM A B C D E F G

K1 Big s s ma A E N
VW h SDS—-PAGE HiJk [Kl3
Fig.1 SDS-PAGE electrophoretogram of salt—soluble

protein solution with different content of pea protein
TEM MR ESE A= G 2 B S A A i 0
2% 4% 6% 8% 10% 100% ; Fl 347 0 1~13 2545743
BRENIERE A e C-E 1 SRR G M a- L3R
conviciline 8~ JJLaI 3 FH L3h & F 8 vicilin 5 JJLES
A T ERE A EEEE legA legB vicilin 7.4k,
22 WEEARMENHZRZARELHRKERNF N
S TG K P RE S 0 HE SR T i K A SR R 1Y
A B, L filE S I 11 G R SR T RR I . Li 45 fF
FER B, 3 R A Bl A K o (ol SR T g K MR AR, 3R
F1 &35 A4 A J U] 2 o7 G 3% i i K PRI s . ph 18] 2 AT
0, Bl B LR S IR (2% ~6% ) BOSE I, 2 16 5
IKPER ETHE,6% 25, 2R AN B3 (p >0.05) ,%i
FEEHBINETE 2% ~6% Z [A) i, X} 3R 8 H 28 b
IRPERE W .35 (p <0.05) o Al REEAEER I & Hn
ABLSE G, TR B T rh 220 [ S 1 5T, T 25
Gl BT ASA RE T, S FE R sk ik B iR, H K B0AK
fiE 5 HL AT 45 A Kk 5L BV B9 By i 45 A
e, BEAE B LA VS NG E W £ VR W i S A EE
P E 7K P B, o R 47 R 1149 45 5 e i I, DAL T e 3 1T i
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ARPETF R . ARG WESE B, BN 0.4% ~0.6%
AP0 T T AT L S 3 i v R ol UL 4T 4 2R Y SR TR
TR o ARSI i = Ak 2 B o LR A R N
R K VR A LR AR R R BR , R B KT R A

I HTFE A RS FiRiRIE—2 .
200

—_
W
(=3

100

T K (ug)

1 Il 1 J

0 2 4 6 8 10
i v FAS I (%)

B2 B A £ A R g K M B
Fig.2 Effects of pea protein addition

(=]

on surface hydrophobicity of salt—soluble protein
HE AR NE PR 22 R B35 ,p <0.05; K 3~ 7 [fl.,
23 BIEEAAMENBEREA_MBAFESE
sEAl

SENB A BB Y B B AN SR TN PE S AL . 2D
SRR F AL 5 B AL 0] 5 K A= | AR 323k, AT A= il gy
I 13 7% 2 |1 5 M 1. el = e LT 1)
S FEENEH S 22—, G 3, RS RE W E
T, Wi G R H IR 10% Bk Bl KRME 05 8%
B AR S AR L, 22 5 A B3 (p > 0.05) L {H LX) AR
MY 46.2% o FHhEFEH AL R, EE T
N B A8 A A B AT B 1) A Pl S S SR i TR S 1A
Fa Z [A] By Bk 3 2 AR R Il o am i . B9 S 4R
PN B 380, 7 Bk 5 R B, R L X BE Y
5483 mol/10° g FEFEIGRINEH 10% 11 2.703 mol/10° g
(E4) , 2257 B35 (p <0.05) . R TESHIETE T
(MR = QSR g 1 N N 4 PR e S T
B, R T A AT A AR R O S i A B a] LA
25 R A A A DL SL 2T 4 35 S 30 2 & B Jongberg
SRR IT SR TR ) k2% J U B I R DR UL
Jﬁé*?ﬁz%ﬁ%ﬁ%ﬂ@é\%o

a

g
=
T

—_
w

—_
(=]
T

8 (mol/10° g)

¢
o3

0.0 ! ! ] ! )
0 2 4 6 8 10

BRI (%)

3 i L8 AN R A AR R SR
Fig.3 Effects of pea protein addition on disulfide

bonds content of salt—soluble protein
24 BWEEBFMENBRIEAREMBRBREN
=21
é’l

TEE BEAS (] 43 S R AR 1 431 8] A S B BE
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0 2 ;1 6 8 10
i 1 R S N (%)

K4 B A as i R R A A S R AR
Fig4 Effects of pea protein addition on sulfhydryl
content of salt—soluble protein
USR] R AR SR I, 23 B 8 1 R B G R
JEN AR T T R R R T R 1 4 3R T
IKVE R K Ve P . R IEl S AT, B WE S AR IS
S pg R, R R R R I, AT RE R N D H
ST ) SRR JEE 28 Wi 1 hn, B W0k BLAR R O, PR

RSB W T
HIElL 6 wT 0, $h 7 25 B9 i LR B S EE LI
SN 2% ~4% 5 BT, 4% B R RO,
42.88% , Z e LR [ o ARSI 5 | AR A 9 i
ETF, ATRESE I D R AR P S A A AR, K
AT ERE LR . BEHE LR S R B BE— 2 5,
FESAEI BT R ZU R G i B b, B 1 4T N ER Y 7K
PEIE Pt — A % 8%, 0 BOCE 2R RO B9 R s A
I3 1a) i K AE ELAE FH 2 A B AR, RO i LT B
AN SR NS s E ) LT R
Iy 55 TEERFVIVE , 2 i FH BRI i 3
1.2

h (OD,,)

~ 04F

0 2 4 6 8 10
i 5L LA I (%)
KIS B s A xR A i R ) 2 R
Fig.5 Effects of pea protein addition
on turbidity of salt-soluble protein

25 MEFAFMEXHAMEER ESI W EAI K
A1

i 5 BA LG B R S5 4, B SR 454,
TEHE 1735 vh [a] I B A 35 K Al K 5k AT, 23 7K ik 4]
SR TEEG UK SRR S5 5 TR D Bk R, AR5 &
TRAEAR WO G L ™ o 7 AT 2
SR PSSR RN, EAT 23RBS TF
LS AEBINEE 6% Z )5, 22U 25 (p >0.05) .
R E A Y EST, A5 %1 O AN iR sk L
b, @iy 8% 5 10% b, 22 5% A W3 (p >0.05) .
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Fig.6 Effects of pea protein addition

(%

on solubility of salt—soluble protein

TAT5K 7, R InAS e i FLACIRAS , 248 & 8 st
i, TR G AR ESTEINAR B2, iRl
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ARSI EE RGN, 58 P WUSL LT 4k S LA I s A T
i, AT REJE Tz 2T 4 BA TR Z2 Sk Ik AL [l xod
THHEA —E I EE T Pk

60 Es1 . 7007
s0b ——EAI 2 0.06
40 0.05 _
£ 0.04 %
£30 £
z N 0.03 2
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10F 40.01
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K7 B R AT EhH 8 H EAL AT ESI 95200
Fig.7 Effects of pea protein addition
on EAI and ESI of salt—soluble protein
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