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LA B 111 50%~60% ., MP 19 3L Ak P iz
TR A BE S N TR SRR, G R
PR ] i 180 BRE AN DR R PERT L, T Ah o R
&P T BOS HE H BT e LR T RE . AR
R FERTIRF S Th & B, % MP 17 4k 2 B R
oAt mT LAk 2 1A 2L A R R R

Ytk VE M (Resistant starch , RS) X FRMET L 1E
Ky BUBEARVE R, A5 I LE RN BEAE AN AR /N i
TH AW A — S TE by S LR AR I 0 B PR . RS BLAT

W B, 2022-10-12

BE€WB.: KM AAREELSTH (22JCONJC01320);
ERHAR A ESIE (31701612); KHEH
“1317 6180 89 A A 41 BA (201927) ; B K 9 K 2
AT AL U RT3 H (202210069004 )

E—1EE: M, L WA

BIEMEE: B2 E E-mail: 920162744@tjcu.edu.cn

DOI: 10.16429/j.1009-7848.2023.10.012

il AUBE 9T P A R L B 7 o R A R A AR
PRIAE | & — T R 25 4k | A 3 o B R
e J2 52 5 ab BRAE Ty il 45 B, A WESE B RS TE
Z I T 5 8 kAR AR R RS PR 6 PR K
PEE BT 2552 A i AR F AR 9 e B0, Hod: e
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MP 56 H7PE 1 R
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i 5 M SR AT AR BR AL LR A YR B IR FUIR AR 91 I AL R BB AR A 0 R R 109

AN REAR B 1 24 5 B W 1) 7658 % B o0 R B,
F M 0 Ak o B A 1R B (eGL) Bt B AKUY S
M, i 0P VE Ky 5 W R 1k 8 1 42 I 1 A X M
TR A1 AL 3R Y 5 0 1 AR PR (A 0 — 0 5

A 56 38 3 ST B R 1k MP SR FLIE A &
P51 G TE R IR 0% ,2% ,4% , 6% LB 8N
FEABM R A, 5T B PO TE R X B iR Tk MP
B LRI b 2 B HL U i e S M TR A R e, 5
S5 S 0T g 0 VE R 7E PR O T rp Y ik — 2B
FH DA A 85 0 3 3% e T R PR o )
IR 2%,

1 #REFE
1.1 MRS

Bi O PUVEVE RS (Pea resistant starch,PRS), 52
K5 [ U B A KE T TR X 58 AR T R
T 4 MW 2 H (Bovine serum albumin, BSA)
Sigma 125 22 7 s NaCl (20 A1 46 ) , K i Ak Ak
FIABR 2 ] s MeCL (4 B2l ), RKHe i R KAk .52
5 EDTA (40 #7400) , K EE T ik i 5 Ak 22 3K 5
J 7 s Na,;HPO, \NaH,PO, (43 #7460 ) , K H: 1 o &2 B4
RIRA WA SRR BN (Sr B ol ), KA )
BN TTAE To0 ) s & A A 250 5% B
A RA R ; N THEW (pH 6.8) A THW (L
B A TN @ g R R A BRA 5 2R
PR & o A ) TR SR T
12 NE5EHF

ME2002/02 HL KV, H%e i —F6 5 208
() A PR H) s HH-SY21-Ni Hy HUE IR K 7% 54
A6 5T K KL ZS A PR A W 5 CE-9600 fif 4% X 48 7
10, 7R 56T R R R U A A R A R LT -
DBX120F A% % 1 4 £ # XUHG FRHER , 7 F 2R )
(1) Bl B2 A 800 2 DI fg# #F AL,
HIRR . 42) ;GB6003-88 FrifiE 100 H i, #i vl [
T AEFEAL B AL 28 T s HI8S50R A 3 i 3 v v B
B, WHACES O AUER A FR A | FA25 AL, 1
35 S0 T AR B R 3 A PR A F] 5 YCD-EL260 =
VL U AR, PR SE SR AR IR R R A IR A FD
SMSTA TAXT plus #) ¥ 5 A , % [ Stable Mi-
cro Systems /A 7 ;Physica MCR 301 & 4% Jie % i
A, R 2 AR A A W s Spark 10M B AR X, 77

H () 52 5 A R 7] s Bruker Avance 11T 4% #4
HPRETEL(NMR) , 18 [F Bruker AG 2F],
1.3 REH*
13,1 PUrEERm BISle Iz K I8 55 B E
J 53 B 25% ,25 °CHCE 30 min, FE 5 7E 95 °C
IKIEALHR 30 min, RHIZE 25 °C,40 °C N8 b B
(70 W)30 min J&, BT 4 CrkAEAL 24 h, BUH
25 CVf5 1 h, 105 CAM4F N T E, Mg, o
i , Bl f3 PRS,
1.3.2 MP BRI 2% PRd: £S5 05k K
WO R RSB L 7 d XS R A T 4 CCOKA i R
12 h J5 VIR B R BEAR , im A $ i i 45 4 i v (4
C) I 4 AR 2 1 52 IB0M (0.2 mol/L MgCl,,
0.1 molL. NaCl,0001 mol/. EDTA,0.I mol/L
Na,HPO,,pH=7.0), ZZ1¥ AL 15 000~19 000 r/
min 23 3 min, 5.0 (4 °C,4 000 r/min,20 min),
BUOLSE , e IR BUR R &0 3 K, 7 LIH IR
R i o = IR D 5t - & A 1PN oY e
WA 4 AR T 0.1 mol/L. NaCl ¥ W&k 38 Uk |
11 000 r/min 3 1 min, bR &80 BOILTE , £
Ve 3 WA BIULTE BRI g MP, % &), 4 CIAAE# L, LU
A= 13 AR R bR AR SR S R kU o B
O, A EIbRER 2 7 B2 y = 0.0437x +
0.0011,R*=0.9994, =\ ,x 8 F i 3 WK JE (mg/
mlL) ,y WO,
1.3.3  BEmfk MP il & 8 2% 19 £ 0 R 4N
(Sodium pyrophosphate,SPP) ¥ T 0.6 mol/L i
NaCl %, BL il 20,40 mg/mlL, () MP 3% ¥, 4 5
J& 25 CRE S WEFER Y 2 h, ¥ 5 9 MP 5 WK
BIAEN ST pH (H N 7.5 BB IR +h 22 i 4
Ci&ENT 24 h J5 & 4, BVAS85 82 fk MP(SPPMP) , 20
mg/mL F T FLAAR E Pk | LW Ak v A AR
PRI, 40 mg/mlL FH TI0 5 B8 15 14 ok

K BRI L (ko o 2 PR AL R B L 1
) A5 A #h 28 Y =0.0629X -0.0082,R* = 0.9982, =\,
X RPRER IR AR & B (mg),Y AMOGREE(H
JIi % SPPMP Y BERR L2 -y 102.42 mg/g.
1.3.4 S'P NMR 43t i FH #% #k 3L 4R % SPPMP
BEAH (10 /L) #EFT 3P NMR 2381, TAEH R 400
mHz,

1.3.5 FLWmm & R EH S K S - SPPMP=
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1:4(V/IV) Y HABPER I T30 4 50 in 22 1.3.3 i
il % 1) SPPMP (20,40 mg/mL) | {i J &) J¢ AL 7E
8 000 r/min F2J3 3 min, B3 SPPMP FLIK ; 3% &
I 7 ¥ 45 MP FLK, #8511, B SPPMP FLiK 40 mL
F/NGER T, BRI 0% ,2% , 4% , 6% 1) i 54T
P 3 # (PRS), 4 % (8 000 r/min, 1 min) )5 5 %)
SPPMP-PRS & & 3Lk, & H .

1.3.6 FLWEER M H & B 1.3.5 Y 40 me/
mL 1) MP SPPMP-PRS FLi & Tk, K&
TR 25 CFHZE 75 °C,75 CF H-4F 10 min, B
VG 4 CHRM TR, 4 M BT DRe ki A
12 IR T #7 30 min,

1.3.7 FLmm s bRtz 208 Lio 0005
J7 %, 3L AL 8 %4 (Creaming index, CI) >k H| B 3L
Wk E M. B 1.3.5 9 P 20 mg/ml 19 MP
SPPMP-PRS FL# 5 mL 247 F 10 mL & .08
EREE,FRGE 240 EMEIAWE (T2 M E
H, RFU S S H CLEC (1) 3R,

CI(%):ZS 100 (1)

1.3.8 FWAAIMHARE A THR AN THRK .
N LA AAR A EE, FARSME AR 7 0 e
AR, BAREAE % 1.3.5 WFLIR A%
PR JE  ERFR R & 500 mg & L RR & T IR 4E
A T mL AN THER, $E5% 15~20s J5MA S
mL A THW, REWHE 37T CIRGKBHRTIRE
30 min, FJ5 A 25 mL A\ T, 4622 7E 37 CH
KT IR E . 7F 0,30,60,90,120, 180 min 43
S 3 mL KV, B 7K v T P 3R e e
EH AR, BRI EAERINEE .,

NI (114t {okes
EIHILE (%)=(1- TR 2100 (2)

1.3.9  ZLu A P o iy I

1.3.9.1 FWHFE BUESHE 1.3.5 1 20 mg/mL
fIFLICT Physica MCR 301 785 2% Jite &% i 28 A3 Ay i
EF-E B PP 50, AR N 25 mm A4
ML TR TE R A 25 °C, I 58 FE b 7 B35 D) R
M 0~120 s B 3G it Re v RWLEEFE n A0 5T DI )
T AR

1.3.9.2 EEAH I 1.3.9.0 305,
PLr:1 Pa,f:1 Hz,2 °C/min T+ M 20 CTF

% 80 °C, LRI M AE B i (G ) LA M tand HTE
Fhil s f i AE4e

1.3.10 LB e A 1 1 i

1.3.10.1  FTAgFe vk Fnge e om i B 1.3.6 75 il
LB B T TA-XT Plus B9 HE 0 AT
DU BSE e A, R B o0 TPA UK, 2 5
B r Sk P05, T R A R
#4354 1.0,0.5,1.0 mm/s, JE46 LA 50% , filh %
KA Z, filkk 71 5.0 g FFACERFR T 2l hy B o
BE W5 R S B BERR BE , TAT 3 IR

1.3.10.2  BEMCHFKAE ST L 1.3.6 15 il & 19 5L
WEEE 2y 8 mL T 10 mL B0, L 10 000 1/
min 3 B 10 min, WPTTEFRE , BEREFAK J14%
K (3) I,

_M-M
WHC(%)_MI—M x100 (3)

K, M——8 08 B i (g) s Mi—— B Dl
B SRR AT (o) s M— B LR EOES
BERE T (g) o
1.4 HELIE

F| FH Excel 2010 WPS 2018 LI & Origin
2015 AT ECHE A 3 S 2 1K), i i SPSS 16.0 #E 17
BRI FR R B A 22 R

2 GZBRE55H
2.1 %P NMR 4#fF

1 4 MP i1 SPPMP f *'P NMR J:i%, K2
B4 Y MP A R 205 5 0%, SR T SPPMP 7£
4.62 ppm WL — AR P SCHRGE | 7E 4.6 ppm
B 3T 1) D S i IR 22 R, I Utk , 45 G SPPMP 1Y
A TR A B O 5 465 O (102.42 mgfg) , % M5 S A
ARE T SPP 5 MP Z B JE i T C-0-P 4
(HI-C-0-PO?) , ixX 5 A 541 21 Ry $9 1) AF 5 &5 SR —
ﬁ([lw]o
22 FBMEUBEESH

FEAFLRM SR B C1 KR, CT (A
AN FLIRER RS S, SR S LY CT UL 2, A
2 " %0, MP FLI Y CI {H (47.24%) KT SPPMP %
W (21.00% ) , ¢ SPPMP FL# & m PRS J5 , B &
TR Z I CTAERE PRS ¥ M0 (4 14 iy 386 K 2% B i
R A A6 i n] B 2 P MP SLIR A FL AR RS E M (P<
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I 3T AR BRAL LR A1 2 R & IR SUIR AR 91 I A B BB B A T 0 R e 111

0.05),PRS A4 £7 76 W i 2 11 2L W AR PERRAIR . 5
iR Ak WO PE 2 Bk 0E S0 2R Y 2 ek A R R
W ER B U BETE 0.6 mol/L B, JILEF 4k fe ) 4™
Ji& , MP 3043 i Ji 2020 ol 1 5 AT ) B 3 m 1 AR
Jo 43 1 S HL A (5 R 1 =2 D A R R R
Z (W B 05 F W B A i R e, AR R RLIROIAR R

By fa s PER ) PRS 3H 78 21 2 K i 25 N Al B
5x108 -
—— SPPMP
— MP
= 4x10%
[=To
5
2F a0t VRS P SRNPRII D
:“;‘( g o o
X B 2x108 F
=}
2
= 1x108 F
0

25 20 -15  -10 -5 0 5 10
i t%
Chemical shift/ppm

1 *P NMR %i%HE
Fig.1 P NMR spectra
2.3 {KINEWERS
WERAZAREESREREAN EZRE, W
R T At BB R R B SR . 8] 3a
HAE 0~180 min PN £ i AS [R] Ab B 11 2R 1 BE 5 19 1A
ShEAE R FERI LR 0~60 min N, 45 FF & 1Y 14
5F/¢J4&$7ﬁ§kj€§#ojﬁ,ﬁ\ SPPMP-PRS 41 174
LB B AR T MP 41, 31X 0] fig 5 Pk se fy i “ i 5
RN R %ftﬁ?ﬁ%‘ﬁ}iﬂ MP & B 1 9 2% 25
P AR T AR 04 Bl DDA A, DT BEAR T (R S

100
< 80 j = e —
:{g E 60 ’ —=—MP
x> —o—SPPMP
T 2 —a— SPPMP-RS2%
W = 40 | —v— SPPMP-PRS4%
-2 —o— SPPMP-PRS6%
e
£ 2|
0 ) | | | ) )
0 30 60 90 120 150 180
I 8]
Time/min

(a)

e EIEAYER: b NN 1] (e e S L R R g
B AN I K AT AR TRDRE AR R i
HE A 2R FEn - PRS RS s, 7L
BARRE R e AR R FLIRAY 2 FLIBRS S M B
15 X Fh 55 AL 00 BEZ PRS 8 i & A 34 0 (0~6% )
[IE:E:

70

a
60 | ab _I_
$ R
& 50 b
2 —
<
gz .5 40
§E 0
= 2 30
™ £ I
g c
S 20
10}
0 \ B I
WP SPPMP  SPPMP-PRS% SPPMP-PRS% SPPMP-PRSG%

T ARG B Fon AL RLAT 35 0 22 5 (P<0.05), T Tl
B2 AELEMEAILRIALRBEDE
Fig.2 Emulsifying stability of protein emulsions

with different treatments

AL Bl B0 2 B0 TE A 45 i ) 3, 2 1 R
25 N S BRIA TR, R R BB S L R —
D TH AR SL AR, SR, Bl & T AL ]
FEK (60~180 min) , 45 41 1Y (AR S 1 Fe 25 St +
$EiE . Bl 3b ATEARAMEALZ 5L 180 min B Y 2
HAkZ, WK R AT 53] MP 415 SPPMP 41 () fc &
AL 5N 81.82%F1 81.55% , —#H L HE R
(P>0.05), XAlfigse i TREMm A 5| A 23 &E
FBT 2 8] 334K 8 A R AR | A8 18 | At

a a
]
S
g
Z 60
%=
AT
E=—l-1s]
I = 40+
=
g
=)
£ 20}
0 1 1 1 1 1
MP PPMP SPPMP-PRS2% SPPMP-PRS4% SPPMP-PRS6%

(b)

3 AEEZEEHmMBENUEEL (a)LRE 180 min HHLZE (b)
Fig.3 Changes of digestibility (a) and digestibility at 180 min (b) of protein samples
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98 T2 e A1 AN 552 i) 5 11 I 1 DD 28R DA R e 4 1Y
HHTHAEFE . Matheis SF2 A58 45 Rl R W] 2%
1% ER PR B T AR I AL 5 R SRR AR L i
25 Sanchez—Reséndiz 255 % 0 = {15 B2 Gl A1)
R REoEEASEESFBEEANHAR, X
Al RS BEIR EL SR (IR S G BBk W 2%
(1) 59 5 TP Y R I A I R O R ) R T Ak
F(P>0.05) , 4k 223G ok 3 K3 B it (4%~6% )
(R B LR S 1) B 2T b 8 AR AT PTG, (4T3 8R%
PRHE T IRAR TR M AL R 93% /547, X R i
PO U B ) R A8 i X T R A MRS AR
IEBA BRI,
24 IABEBERLELSM

WKl 4a fiF 78 ,MP SPPMP . SPPMP-PRS F#
F1%) 29 WL 268 J32 %) it 5 1) 3 S5 9 335 in e 2 R T B IS
TR AEV RS UIRmAALIR S . K 4b S
sifs it B D) 8 SR (0 36 R 7 3 AR B UL
5351 W 51345 SPPMP-PRS>SPPMP>MP fi 4

4 =
—=—MP
3 —e— SPMP
—a— SPPMP-PRS2%
n —v— SPPMP-PRS4%
é —&— SPPMP-PRS6%
BB 2
&z
®
=
1
i W
0 20 40 60 80 100 120

Shearing rate/s™

(a)

S, LBl 90 50 TR VS 3G 0, RS S
BTN 1R

i Herschel-Bulkley FR AL =7+ keyn , X
Bl 4b 5 S B D) R T ith AT G A AR DL
F 1, Kb 7 NETYIN 7 5k AR B i BB
e WAL AR B 2 BB sy A BT YD R 0 U SRR
TEHEE, M n>1 B AR BT DI AR B 5 | Sy ik 28
PEGEAR ;24 n=1 BN A W00 A sn<] B 0 40 22 BY
VIR LIS N B SB PE iiR20 . A 1 n 81 MP 1Y
k {H 4 0.036 Pa-s, &R L&MW 5, £ 5 SPPMP
Bk AHIE N ZE 0.071 Pa-s, B R K i — 25 0
PUPEVE Ry , SPPMP-PRS 11« {8 Bl 5T 44 € 3 W45 n 2
F T A, S K] 4a G5 R AHXT L, MP SPPMP
SPPMP-PRS ¥ n {E¥1/NF 1, BB R ik %
HH Tl T2 A6 T R 50 07 e 0 1 i A T T A e A
MP [ IARZS R Yo S0 R O S R KT
29I, A Wt 3 W R Ak MP LI BT DR e 1k

—s—MP

—e— SPMP

5F —— SPPMP-PRS2%
—v— SPPMP-PRS4%
—&— SPPMP-PRS6%

SN gy
Shearing stress/Pa

0 20 40 60 80 100 120
H) AR
Shearing rate/s™

(b)

B4 FELENEOIRRUFE (a)FMEVIEA(b)HEL

Fig.4 Changes of apparent viscosity (a) and sheer stress (b) of protein emulsions under different treatments

®1REAER IR B4 E R

Table 1 Effects of treatments on characteristic values of rheological curves of emulsions
o W 5 A 7/Pa B JE FH k/Pa-s BB H 0 R?
MP 0.020 0.036 0.556 0.962
SPPMP 0.040 0.071 0.625 0.993
SPPMP-PRS2% 0.082 0.197 0.392 0.955
SPPMP-PRS4% 0.122 0.602 0.256 0.929
SPPMP-PRS6% 0.325 1.068 0.292 0.979

25 IREIERESM
P Sa FIIEL Sb 75 25 FE i 78 A R EE F 39

T AERERC I G 5L A 1and HYE1EITZ . G'MH
M tand /N TSR 1 BRI SR AERY 5 MP
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FHEG, SR fL B I B3 & T /4 6/ X REZ
F T 1R B P 1) 5 ) A3 0 T 8 1 0 Y R A7 R
fif g, 340, 5 MP I 22 R (1 -NH> 2 [8]
B A EAE R E— 2 08 T 8 s o T 28
156, DA B BRI 5 ol A vl e e — 24 IO 2% 285 g 1)
FE B Ah | HE R MP B i AR TS T R T
T A B2 B da B 2 B LB TE R S N
F 38, SPPMP-PRS ) G' 385 78 in#ad f vp 4t
PEVE R HF T B 11— 25 R A e SRR G B

—a—MP
—e—SPPMP

—A— SPPMP-PRS2%
100 |- | —v—sPPMP-PRS4%
—4— SPPMP-PRS6%

A
Storage modulus/Pa

1 1 1 1 1 1 1
. 20 30 40 50 60 70 80
i B2
Temperature/°C

(a)

J (B SPER FE 67 CZ 5, MP (A PRIk 8] —
(R, IR 1 5 A1 R 1 B 3 14 A7 A 2 AR
PEER 138 20 16 P L A BOsCER R A, TR iR e
() 2 ) 4 25 ) S MR BE BRC A D3 A R FL T Y
WIS S5 EERAIE B, AE R 0 M S e A 4 5 L
TOBE RS 5 B fE 80 CHE , K REM ) G A
SPPMP-PRS>SPPMP>MP A 45 5 3 i BH 78 #4155
BRI G AR R, B M BE R A IR I RE B
B SPPMP 1) &8 i I 2 2544

20
—a— MP
—e— SPPMP
1.5F —&— SPPMP-PRS2%

—v¥— SPPMP-PRS4%
—&— SPPMP-PRS6%

FE M IE Y]
tand/1
>

0.5 F
1 1 1 1 1 1 1
00 20 30 40 50 60 70 80
R
Temperature/C

(b)

B5 AELEHEEZIR G'(a)ftans(b)EN

Fig.5 Changes of G' (a) and tand (b) of protein emulsions under different treatments

tand Jh AL B 5 I RE AL B G HAE Y
tand /DT 1B Ji AR & AR ST AR | 3R M I
&, DNIEL 5h AT Bl 2 IR 0 T MP 32 i B
BEIE , 25 FE 5 Y tand FEAIK , 76 35 C2Z )5 tand /)
F 1, W MP SPPMP &5 SPPMP-PRS ¥ 4 i
DA T ERG RR E R T s R ISk 7E 55
CLAJG ,SPPMP 5 SPPMP-PRS i tand 4 B & 1%
T MP, 3% & B Bl R A AG 1 L K o — 25 98 Jin i 5 Bt
PEVE R A R F MR I K, X 5 G 25 R —
., Fan WA BRI TRG R EA TS

Z 5 E] 1 A BLVE S B e IR A eI I 2548

2.6 FLREREHESH

2.6.1 BEW IR M FE 2 AT %0, SPPMP # MP #E
JE R E R s SR BCE R WE IR | Il AR
A3 B8 KT 70.39% ,20% ,88.24% ,219.20%
288.10%,190.91% ., & W w4 R Ak A& 1 ml Y 2 344 5t
MP &8 FE 19 JoT R4 R R A AB i 5 ) AL T 7l 71 FL fir
MIREIR SE A, AR T3R5 T8 B A0 0 2 5t
2 LB TS 7K 0 R T 28 4 L o O e
JE A 0 L g A B A B G ek

x2 ARELAENEBILRERREEFZ N

Table 2 Effect of different treatments on texture of protein emulsion gel

A 5 g e c 2 FER M J A "R JE =5
MP 10.20 £ 0.11° 0.60 £ 0.13" 0.34 +0.20° 349 +0.41° 2.10+0.41° 0.11 = 0.60°
SPPMP 17.38 £0.12" 0.72 £0.21* 0.64 +0.08* 11.14 £0.19 8.15 £ 0.40 0.32 £0.02*
SPPMP-PRS2%  20.72 +0.01* 1.01 £ 0.03 0.57 = 0.06" 11.75 £ 0.07* 11.80 + 0.04* 0.30 = 0.00°
SPPMP-PRS4% 22.00 = 0.05 0.96 + 0.05 0.58 £0.01* 12.67 £ 0.04" 12.13 £ 0.09* 0.30 + 0.05
SPPMP-PRS6% 24.05 £ 0.04 0.94 +0.03* 0.58 +0.07° 14.00 £ 0.03* 13.18 = 0.06 0.26 + 0.03"

1 a—c FR A 51 ] 1) B 3 22 5 (P<0.05) .
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FEMCEEA b — 20 U B B VE R, LR
BRI O B S RS R PELOR B AR S K Wi
PUPETE R B A& N 6% 1, SPPMP-PRS iR & #E
J I B B S A 5 O R TR ) R R AE 4y Sl
24.5 ¢,14.00,13.18, 73 il & SPPMP & 1Y 1.38,
1.25,1.62 £, i MP #Ei% 19 2.36,4.01,6.28 fi5, iX
2 U i 7 01 VE B BB I SPPMP € ik — 4 I 4%
S5y, HLIGSRACR 5 B GE R 05 A G
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Abstract The effects of resistant starch on the in vitro digestibility and gel properties of sodium pyrophosphate—modified
myofibrillar protein  (SPPMP) emulsion were investigated to provide theoretical basis for further application of resistant
starch in meat products. In this study, pea resistant starch was prepared by gelatinization —ultrasonic —retrogradation
method, and added into the SPPMP emulsion in the proportion of 0%, 2%, 4% and 6%, respectively. The effects of
pea resistant starch on the emulsion stability, in wvitro digestibility, rheological properties and gel characteristics of
SPPMP emulsion were investigated. Results showed that C-O-P bonds were formed by phosphorylation, which promoted
formation of three—dimensional network of heat—induced gel, and improved the apparent viscosity, storage modulus (G'),
gel hardness and elasticity, gel strength and gel water holding capacity of MP emulsion. When pea resistant starch was
further added, the final in vitro digestibility of protein still remained 93.80% of the original protein digestibility, and the
rheological and gel properties of the emulsion were further improved. The G', gel strength and water holding capacity of
the emulsion were 21.61 times, 2.40 times and 1.44 times of the original protein, respectively, when 6% of pea resis-
tant starch was added. This may be explained by that the introduction of phosphate groups induced the cross—link of
protein molecules via ion interaction, and the filling effect” of pea resistant starch promoted formation of a tighter net-
work structure of MP, which ultimately improved the properties of the emulsion gel. The combination of resistant starch
and phosphorylation modification can improve the processing properties of meat protein without obviously reducing the nu-
tritional value of protein.

Keywords pea resistant starch; phosphorylation; myofibrillar protein; in vitro digestibility; gel properties



