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Oil-Water Interfacial Properties of Sarcoplasmic Proteins in Meat from Different Animal Species
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Abstract: In order to explain the relationship between the structural properties (such as hydrophobicity and molecular
flexibility), dynamic conformational changes during interfacial adsorption and system energy of sarcoplasmic proteins, and
more broadly, to understand their functions, sarcoplasmic proteins were extracted from pork, fish and chicken meat and
evaluated for amino acid composition, some important physicochemical properties, conformation, emulsifying properties and
oil-water interfacial properties. The results showed that chicken sarcoplasmic protein had higher contents of phenylalanine
and tyrosine as well as significantly higher particle size and surface hydrophobicity than pork and fish sarcoplasmic proteins
(P < 0.05). There was no significant difference in the rate of conformational change within the same time period between
pork and chicken sarcoplasmic proteins (P > 0.05), but the rate of conformational change was significantly slower in fish
sarcoplasmic protein (P < 0.05). Compared with pork and chicken sarcoplasmic proteins, the interfacial diffusion rate of fish
sarcoplasmic protein was significantly higher (P < 0.05) but no significant difference was seen between chicken and pork
sarcoplasmic protein (P > 0.05). The emulsifying activity of fish sarcoplasmic protein was significantly lower than that of
pork and chicken sarcoplasmic protein (P < 0.05), but the emulsifying activity of pork sarcoplasmic protein was only slightly
lower than that of chicken sarcoplasmic protein (P > 0.05). The emulsifying stability of fish sarcoplasmic protein
was the lowest among the three sarcoplasmic proteins (P < 0.05). Principal component analysis showed that pork and
chicken meat sarcoplasmic proteins had similar properties, which were significantly different from those of fish muscle

sarcoplasmic protein. The emulsifying activity and emulsion stability of sarcoplasmic proteins were strongly correlated
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with the surface hydrophobicity, zeta potential and conformational change rate, and the diffusion rate was strongly
correlated with the solubility.
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Table1l Amino acid contents of sarcoplasmic proteins in meat from

different animal species
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AR I o) o
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Table2 Physicochemical indexes of sarcoplasmic proteins in meat
from different animal species

T e tem o sy ke SRS SE

B 998£016" 22094826 —1265£139° 75439 31240677 4214459

B 10312029 2317774 —1364£157° 78380 316%£030° 4949467

fi 16742039 214311269 —1564£199° 70424 499016 50.75+4.1°

e AN FRARZRORZ R R #E (P<0.05) .

B 5 A A P S R B R B AE RS T
PR T AR ROAE D e TR ST R R A R
HE R o W E E AL M- K S B R A
W, EEREARMDERHR LTI N A B
W o Fhfe. MR REEKEE. BERNE. #

fif FE R IR A RIS CR S I RERE N EE S,
JL PR 5 ) 9 A R R TR R PR U N AR T
KEBH R EAR G0, ERER (EAF) M
B OKD Z PP R, mE2pTR, T
KURIED, ARIKEQBEERERKIET
(16.74+0.39) mg/mL (P<<0.05) , TilEHWILHEERD
530 A LK 2R 1 H4769.5~10.6 mg/mL2 [, JSHi) %
FEMELREZES (P>0.05) . NREKMHES,
FKRLAE B R AT REAE 25 (8] A= 5 BHL, - 328 1 1) 55 46 T i 7K P
(B8 e 5 SR B 4 HOE R . RN & A RLE A
(231.74£7.74) nm, XK T HAMHMHPRES, H
RBATLTEEZS (P>0.05) , X—MRE5WINE)/
S HAEMW ORI . B A AR A R R AR E M
FEHRCY,  RA S AN B UKL T 7 FRLGRT R, T L
I BB R AR RURL (A AH ELAE F 15855, Zetali bk, RIFT
WA Z, R E. 3 MK E A Zetars
Ry (—12.65+1.39) « (—13.64+1.57) . (—
15.64+£1.99) mV /iy, H IR E E K Zeta LA AH
FF AR R E A B K E (P<0.05) , Zetafi i /MY
M A LI B 0 43 T AR A, T LR B R
Ut e B AL T A 3 B P A R Y R R I LS
WA AR B KV 2 el Re 2 i T H AR RA R T
AR EAMEAFR S, BTEARPREER
A 2 R B B K e AR S, T AR LA N, XS E e
KRR & B S T HAARMIKED, X
AR G b R T X UL B 1 I 3R T K ME R 3 R L
EE K. KK RN X5 AL e bR A & % R T
SRR, BRI, RS 2 0 #0423
WIS B 1 P IR g K A B R AE R A iR, iR A
JOR () 2 T 7K P 30 5, R A T DA S B O P LA T
PEFIFLARRE M . 3 FRULRK B (1 #0V38 Vh IEL B BRI, 7
40~55 ‘Cz [a], o R IR B 120 1 5 R e s T A
WK E ARG, HAE RN E O AR PRI S50 R
WiFZ 7 2% (P<0.05) , [TXS K AL A K
R E TR EN R TUENREAKT S, W
AT AR 45 A [ B 1 AR A8 P 5 2 e, A e o A A B )
FEZOCHE B, AT AT 45 AR R IR A B R AR
PREERIEIR 2% .

23 EEABMRERE R S i

0.257A
30 min
0.20 60 min
0 min
#4015
= 0.10-
0.05 1 120 min
0.00 —20 min

T T T
200 220 240 260 280 300
P /mm



XAk BRitl= 2020, Vol.41, No.04 19
0.2518B IR RO A P B, U B RS PAL UL B 1 A R R
0.20 PRe HIEIIDA A, B A AE G, R RA L AR ok
20,15 N, JF HAEAH RN (8], A LR R B S50 LK &
= 0.10 HRIEERER TR EZE R (P>0.05) , AR
0.05- 60 min I EAE A A A LU BT & 35 B8 (P<<0.05) . iX
0.00 : : : : : —EE RN, R LR E B AL, R RIS A LR
200 220 240*&{5321 280 300 T IR T S 0T
0.207C 2.4 JUREE WIS )5 b
0.15 254 A
5 ~ A
5:( 0.10 §20 | =
=
g
0.05 :w i
R 10+
0.00 : . : . . o
200 220 240 260 280 300 = 54
‘}))IL‘&/HIH K O T T T T 1
~ 0012D 530 min 0 3000 6000 9000 12000
= 0010F & a B 60 min I i/
£ | 290 mi 10rB " o MY 4
i 0008 b m 120w oo NG afh
 0.006 8
B{ 0.004} 6
& L
= 0.002 4
00002 7 i 5
IR S RS
AJEs B C.fi; DOANFEIFN NI & A0 S AR bl 00 3 10 15
o ARNGFREREREE (P<0.05) , T, WRBFFIRS TE]12 (s12)
Bl AR[EIHH 2 LR 2 5 FE A I o Tl R O B e g 5 B R f 3 _0201C .
Fig. 1 UV absorption spectra and conformational change rates of g 0.16+ b
sarcoplasmic proteins in meat from different animal species at E 012k c
different time points =
Z0.08fF
xF 1 i SR T B K S AR 9% R T %wb
T C A KEF TS, HJRAE R A SRR S AT =000 %

PR R T EEEA T, K2R AR SHEE
A B SR AR T AR AL, 5 B0 AT SR - K
G R A R AL AR M . A S0 32 R R R
FEAPANE, TR TCAEAS [F AR B R N 8 E A R
hA&4 4k, ERERATA NN BER IR 2 A I A B . Bk
AR, HET RN R B R B SR . TR AR K
G THI (AL G TF AR AT ARG A — A AL T30 4« AR k7
AT R, DRt R R A5 5 B 10 0 45 ) 8 I 2 A 40 B 1
TE-/K A GBI RAFFB, IR ILAE - /K ST
R RGN, A 58 S A A (e 5 FE RS, P
CAAH 500 T 48 7~ AN [F) & (1 FLAG R 22 5 1R L 1
o BRI S WL2% B 1 A8 14 1) 5 e i Bl 1A~ CRiT
R, 3 FRLSR E A FAE290 nmis KAk ik B B KOG,
FH T 1% S 8 2 250 ~290 nm i K 36 Bl 9 B A Rk .
AL R R R R A A P 0, XS AL 2R I S R
e, X WERE T IR0 B RS LR & A O FE
FHER AT IR B IR oK. T LA AN f UL B (1 7R 25120
I3 BN IA B B KOG E, X B WLIR B 1 = RS R U
B, MWERKAEHHMEEI, mSRILKERES120

MR AT
A RPN [R) R ST 05 BB (] Y SR
Wi R 77 CANFEMLUR &R AR BoE % .
B2 FRFRANEE D EEDSERERNZEL
Fig.2  Changes in interfacial pressure and adsorption rate of

sarcoplasmic proteins in meat from different animal species

FHIIRAS AL T LA T L5 B ) A 2
T I 5 ST A AT AR AE O/ W ST f) 4 Joi R 3 T v 1
W5 (RIS B AT AR HR BRS 2h  2 R, — BB, it K 5T
HABIWH B 2 AR U T U EEL R Hk
R AR S RO R NIRRT B
FHI A F R T RO, FIek A B S e W
() B 19 0 4373 -/K ST R AR 4 i Y

KR 22 (Y B U B0, ST AR R R OK S
FERARMAMMER, HWERREE. E£HHEAR
) 2 LR AR T, P 5 B R 0 o 7 3 T 5 7K
FHT sk AT BEAR, BT RAaK T3 R S M FLIR AR E PR — A
B FURWBI T b SR R R AR I, ot
FER A R BTy, TGN 7R R T RE, X BN K



20 2020, Vol.41, No.04

B5oiltl F

XA LY

BAFEE BORE,  BE IR NI 9T 25 19 5% PR I - 7K T )R
PR SRR EE EEE L. AT, 3
A FHH K 38 S e 7 B R B B ) ARG R R, R
K 77 2 b % iR I T 5K ek 2% 2R K ST SK O B A
FBEZIRI R R RY BOER, HRE B AR 3 54
EZ %, MBIV LIB R E 1, BE & W I (a1 2
FUTH R Sy K, WA 5 I R B k- K R, L
TE YIS miny 3 FiOVLIE SR (16 Sy Peidese . 3
R LR B IR S TR e ) ARG K 2 v T 3L fh
PR, X R R R TRV E A
s Kt T AP, MRYELI Lingyun P w 78 AT 40
ﬁﬁ%ﬁﬁ%%%%&ﬁﬁﬁﬁ@%%%%%%l%z

o BLJE3 LR &R G S R RS, HSRAL
FEARFME D EERTHMPE, AN EA
G A% . 24 B A 1R] A 2180 mini5,  FLiH K /7
Fhase, RO EEAE B P47 78S E ) E 3 i
ACUEM B, P R BRI R, R Bh J1 2 i
VERITISEM, SEAEAS T IS 1 Ward Fll Tordaid™ SRR B ik
R T T A (1 N [P
o (5)

s CONVIRRIREE ;s KNP 2L HE, TRAXHR
£ DAY AR

B 2R 5, AFEF UK E A 030 58 #oE 2
[AAAE 22 5 M. B 4 TR SH I b 9 Blod % 52 JoRE
BR/NII TG, T AS S 06 45 B RE MR X — LR . {ERT
WREACIE bR, R KN NS LR R A > LR R
FI > PILIRER 1, 1 7EAS S0 20 03 R KN A AL
KEA<HEANEEA<MRNEREA. XLl T
KB AR LI 8 = A 1) 25 () AL PR A — B F2 RS ) 55
TR T B K M B R A R PR R B R . T HL £ I L
R AR O R RS LS R A K
(P<0.05) , {HAYP 534 PINLIKER (A 2 [/ Bos R &)
TRFEEZESR (P>0.05) .
2.5 WEREAIATEE A R E T

T=2C,XKXTX (DX

O AU PR —e— LR E

_ 16 2
141 120

E ot 11842
~ 10} -16§
ool q14%
s {12
= 6f =
: q10Z
4 4F N
2 ot 18

& 0 16

[l

i G
W E AT
RFEKS NEFEG IR FFEANIEA
AN EEMAMNEEZER B (P<0.05) .
3 TRMEANREOQAAFERAREENES
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sarcoplasmic proteins in meat from different animal species
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