378 HSH BEmMERERZENR Vol.37 No. 5
32 2019 4£9 H Journal of Food Science and Technology Sep. 2019
doi:10.3969/]. issn. 2095-6002.2019. 05. 005 X E 4TS :2095-6002(2019)05-0032-10

SI RS 0, EAL | BN, A5, M B R M X LIS AT 4 8 (L FLAL AN B AR PR RS2 [0 ). B @ Rk BOR 441, 2019,
18

8 37(5):32 -41.

= protein [ J]. Journal of Food Science and Technology, 2019,37(5) :32 —41.

-H=
]

i B-ARIEN AR 4R QI FR R R =0

> 1,2 Wz 1 >
z W' xR OB, IKRE,
(1. ZIRLKF £RBFR, LRI ARE 150030;
2. A FRERE RRARFR/BRARR TR IREERFR PO, Lh dx

E-4
210095)

B OE, BREBHNEEIFNURES40.0.2% .0.4% 0. 6% 0. 8% 1. 0% 7 Hn 2| B B LR 4F
BEO T R EE B-HRAET IR LF L E O SLALE (SLILE R SLILB T B2 [-B
A) o b (PR BRIRGRE G AR NIRRT MG G h, FIRER
R, EREB-RRAEARmBEI T R RGeS E W A e (a5 eg 3B (P <
0.05),Fm A TH#Z, REBHNREEARMEDZI MBIRFERE BRIKZEFAGEMA(P<
0.05) ;%% B-FBABERMTHE LB B EHERBIRGEBZHN X R H)ADKEGRE
S (P<0.05), BFR S ML S0 BRI RE ST M AL ET (P <0.05), AR BEIEL
I, E B-H BARW RGN B O R BRMNE TIFREH LY, RmkE - RAE TG
AR O RAE TR B, 305 R 8 R AR S IR S 4% & 6 SUALME 5 il ad £ e g A2 P 5 L

JIANG Shuai, CAO Chuan’ai, KANG Hui, et al. Effects of oat B-glucan on emulsifying and gel properties of myofibrillar

RUGHFOMEFAVRSEORIE, SR EN REB-NEBERMEA 1.0% 0, SR L 4

AR 0 SUACHE Fo B b 04 3R 3 AF R AT

RSB A B-W A MR ARG WA, JULE, Bk

fESES . TS201.2; TS251. 65

WUR L4 H ('myofibrillar protein, MP) HA R
R BT RERF R A TR M (8, A0 LA R 5 5 A 25 o
7 i B SR KUK A SR A AR, TR &
PR T A b TS S AN AR B 5 A
S , it S VAN AT B it JE A e UL D 2T 4 4R 1 A L
FERNEE R, A i LR &1 48 25 (A i35 B R R
T = A AR ZE ), I 78 o FLAR BRI 2 A
PR 7 it B TR (RN i XU [R] I 340 BE 1 3 B
P

M B-HITME I A A Ml i B-D-(1—-3) M
TS B-D-(1—4 ) BEH FIE i) 51— B2k R

Wk H . 2019 —08 —30

FEETH . EK AR ESE FIH (31671788)

EEE (o 117 i 1 b )| S e s | 1 [ o =< 1191 O
* JWAE1EE : X

MEFRERD: A

GrFi . Mk BRI R IR R, BA
Wee LW (AR LN 809 i T TR AR B B s S I RE S 2
R B - RN e S R A 4E, A B IR
TS A B S ECRHR AN 2 38 VLR S g, 55
Hh, M B-TH RN BA BAF B BEI I 5K P Y
PRTE AR R A5 T i At I T LA s 2 1k Y
VR, A AP BRI ek g R R A R
G EFLATE B R A4 B I 2 OB , B RE AT S BE
RFLARTR PR T I AR, LA e B RO
A —E BIBERLTE , BE 135 PR L OB b A R K AR
G FE R

5,59 B A 0 W E R N T Y



$37 6 H S5

% A, A B RME XU EF 4 3 AL SRR R AR R 33

M B A M A AL B A TR 4 A 7
T B T TR S B B R K & A
B TBER A5 A8 v, T L3 5 ™ 5 DROK AR 2R IR
BE AL , 3 U1 -1, TR, 3= SROB ik mT LA B o
PR 2 15 52 45 A 1Yy 5 SRR A R
SR K BLAE T M T S N R A2 2 Ak 7 W o 5
R s SR B RAF R ROk e ORam e, H
R, G T A B-H SR 1) S BT ik | 5 M) R S B
AERe P AE J5 T W FE e 2212 T A Py A
w2 AL 5 T A A SR D . AR SR A -
R MBI WU A 4e s AP E U SRR i
X A LR B FL AL R CRLAR 20 A -+ A7 A U
SE , LA 78 o B2 45 BB R R | B IR
JE I BEAE U8 R R A GO 245 4 0 0 R F 5 e
A B-TH MBI US IS U LT 4 3 1 2L AR R B Ry
PERSRZ W, FA B- SR -5 LT 4 2 1 A
YERIHLEN, e A2 B- SROBH AR vy 1A il i A 1 T
JRAIE A {ELSR (LB AN 45 =

1 RS

1.1 #FR5RF

WAL, T e B-7 M, UL 5 4]
EAY TREABR A A A A eh iR — S0 B R A
T EAREE EGTA 58, 43t s, bl E 25 A {2
RAARRAH
1.2 (UFEHiE&E

T18 B &) 3 ML, 78 [ IKA 2\ 7l ; FE20K %! pH
T, VAR - R 2 AU A PR B s Nano ZS
TSN ZOEHET  Malvern 2000 %Y 380 BUEHAY
YR T RSO W] 5722 RURT LG/ BT, ik
PHLAS %4547 BR2A 7] 5 ZE -6000 B (0,241, H A @
B T bR 234t s TGL —21M 780 25 3 8 5 5500 WL, I8
RIS O LA A PR W 5 AL - 104 BURS %5
HL K7, 5 M T 28 ROF AR A R 2 A MC -
SH2115 BUER RGN, | M S 14 A 0 Fi 248 1 s A BR 2
A) ;DK —-98 -1 TR H $AHE IR /K I 4, K28 iR (R
BT TA = XT plus KK 43 #7 1L, F[E Stable
Micro System 7 A ; Discovery DHR —1 B A8 {Y | 3
] TA {8831 ;S —3400N B 7 B iss , A A
H 322 7] PQO01 Y 45 58 NMR 43HA%, b v 415 i
TAHBRAF,

Huang

1.3 ZWH*E
1.3.1 WUR 4% G ahit R

AT RN, e 2 bR Ts | 45 4 2RI
JE, AR ES % Xiong W7, R FWL4i ik
DO AUGEF 428 100 2 i 4 B 0 WL 41 4

FCETE 4 CIVKEE &

1.3.2 MRS 4% - %% B B LA SR
SUAAE Arn

1.3.2.1  EaFURmIH 4

H5 WU 27 4 35 9 T W R 22 4P (0. 6 mol/L
NaCl,50 mmol/L Na, HPO,/NaH, PO, ,pH {H 6. 5) fic
B 10 mg/mlL LS ET 28 8 U, 53 3 K PR 23
$0.0.2% .0.4% .0.6% .0.8% F1 1.0% [ #E A
B-H RME A B S5 ) UL Ak B O B
RAEATFALRE AR SARAR B E
1.3.2.2  EEFUREFLTE 1 L FL AR E P E

A WUR L4 5 A FLAL TS P (emulsifying activi-
ty index, EAL) FIFL AR & ¥ (emulsifying stability
index, ESI) , 1WA (1) 2(2)",

2 x2.303

EAlszASOOXdi; (1)
AIO

ESI =" x100% . (2)
0

H(1) R(2) W, EAI m*/g;p NWIRER &
FIBTHWR B, o/mL; @ Rl AHR L 7345, 0. 2% 5 Ay,
h 500 nm KA G ; di IFEREAEEL A, A,
SHEARIEAE 0 .10 min BYROGE
1.3.2.3 A FULRBCRAR KN K53 A (R 22

Z: 8 Diao %' T IEMEAE R, KRIFIHEZE B-
R NG 2 A FURE, | T (2925 C) il
FH Malvern 2000 75307 B HOHA SO i A% R /N S
SYARAE B, AR S 3 B,
1.3.2.4 BAEAFLRE -H Az

FESAE T 5 B 28 WK B B, EIR T (2 25
C) >R Nano 7S RIS GO %2 , 44~ i il
3 RBCEEE™

1.3.3 MRS HFO-%E&B-HNEHELLSBKE
I AR Ayl &
1.3.3. 1 EHEIHH %

LS £ 48 8 (% T W IR 2% o (0. 6 mol/L
NaCl,50 mmol/L Na, HPO,/NaH, PO, ,pH {H 6.5) ,
£ 40 mg/mL LR LR 4 1 b, 43 A T 2 434



34 B A RHAROR AR

2019 49 H

0.0.2% .0.4% 0. 6% .0. 8% F1 1. 0% W33 B-H
BWE, ZERMRAE R S g IRAE WA
A v, [ BT HC10 ¢ WA PIHCA 25 mm x 40 mm #E
JRENE Y, B RO A R A YT 80 °C K ¥ B b
20 min, B A AT, 4 °C W S HE AT BRI IS bR
ME
1.3.3.2  EAERRKMERIE

ZHESCHR[ 19 ] T80, A 3 W AR (3)
A B FF /K P (water holding capacity, WHC) ,
:Z::xum%o (3)

KB, m NELE TR, gym, N B ORI
BSOS BT, g5 m, R B0 J5 B8 S A B 00 45 o
i, g,
1.3.3.3 K AEERR R

2% Xue 5 BB VEB S, DbE T
SO EZHANT B MS P/0. 5, TR E 50% ,
filh & 77 0. 049 N, Mia{E 2 2 mm/s , WA /5 R
H5 mm/s, BEAMRERERT 3 IRE R S,
1.3.3.4 EARERAEEMINE

MEBER A 22, B0 L™ 8 o {5 0" {6, K
A 3K, %I Park ™ 19 77 51154 1 {H ( white-
ness, W), Lz (4) .

W=100-[ (100 =L*)> +a"? +b"2]"*, (4)

1.3.3.5 SABERNHRIK S I

27 Han % (050 K I00H B A SRR R0
HE T LF - NMR 43 #r A%, Jot 3 9% i %2 R
22.6 MHz, {#i FH Carr — Purcell — Meiboom - Gill
(CPMG) F2 3 I 5 A FE v A 5 Tl b BR BF[RD ( T, )
(A ([RIFREF1R] A 90 ik whE] 180 ki) by 200 ps, &
S 32 Wk A BRI E A 6.5 5,455 12 000 4>
W13 A5 20 0 R e Eos i EDY L s = 3 1K,
1.3.3.6 ha&iiAs2sie

K TA JASACHEATINGR, S 800 T A e 4
0.5 mm, 4% 0. 1 Hz, W28 2% , LA 1 °C/min M 20 °C
FHEF 80 €7 S E A 3 K,
1.3.3.7 A EROIESF ) E

SR FH A 4 R S A B X 114 R UL 5 v 10 A T
W
1.4 HUESH

SR FH SigmPlot 12,5 B2 K], F Statistix
8. 1 B TE 43T, B SR S A 3 K

WHC =

2 FRE5HMH

2.1 #%ES-FHEENIRFEESILEENHIZN
2.1.1 EEB-REHEM LSRRI FEAFE
TG 3 oR)

Hed: B RN 2 A FUR W FL AL BE 1 A5 )
WAL 1, B RESE B SRR 0 o A 38 o, LD 2T 2
H LA M RN LA AR PR 2 2 e G
(P<0.05),BPzLfbae 45 2 B W () e, 827 B-
HIRBEE R —Fh R AP FLART, 5 8 A e K A
B W B SR — B R Y e BT R
BRI 8 0. 2% B, FLFL A IS PERCT AL 2 55 T
18.90% , VLTS N2 B R WE 5 52 G FLAR M A FL
AETEYE B S 3 5 XY G- R BE TR I 1. 0%

i, 2 A FURE A FLALTE PR X RRZH A2, 01 %,
O e s 760
—A—ESI ¢

50+ 450

. 40r +40
Tm N
o =
E 30f 130 5
= 9

= a0k 4120

10+ 410

0 0

0 02 04 06 08 10
w( R %
ANRNEFREFR 225 3 (P <0.05)
Bl 1 MEE B- AR MP FLIRRFL LTS M
Fei s PR R 52 )
Fig.1  Effects of oat B-glucan on emulsifying activity and

emulsifying stability of myofibrillar protein emulsions

WAHESE B B BEEN N A 0. 2% B, HFL ik E
ETERT R T T 15.36% , Ui IR N & B-7
RV E 2 A LR ZL AR M3 g T2 B-A
MBI 1. 0% B, 52 A FLR W FLAL RS S 1
JEXTRRZLY 1. 90 %, XA RE S T B-H B
XFEK MY A A R, 76 LR 2F 4 2 1
FLRI A AL b 38 T E e R SRR
RELLE Ji 107 0 1 SR A Aol 2 11 R A 0 , AR R LRI
RRMFE . FIRIEE RIAENELT 48 4 p
BB IS | 78 3 $2 = 2 G LR i FL Ak
AR E Y, RIRE, 2R R BT R N vk
JEM RIS R G, 2 A LR R et



$37 6 H S5

% A, A B RME XU EF 4 3 AL SRR R AR R 35

THUsER 4 i B FLARR A
2.1.2 & B-FH R LAILRRAIZGH 0
Mz B-H M XS 525 FLARWORLAR RN F o3 A
ARSI AN 2, 0 BRZH LRI AR R 0 Al ), /s
R 73 A8/, WA HeZE B-7 JOM IR Jin i 1
B, 2 G FLRIAYRLAR 0 A A 18] /N RAR X RS 5
k%, nIREh T#E B R X YA & B
U R A, W AR 2052 1HT, Db i 231 1]
SR AR , R R AR LRI 1 UL /N, X 2 B AR R Y
FULRENEAT B R a0 m e RBURY 22 1k
FIDREAE /N A A A8 AR L, UL ET 4 2 1 A R A
O3 A AR 3 A X HR 2 LR VB ORE - 4R A
K, ATRE & AR T & By 2R BEFI SR AR BN a2 B-
HIRBEIG , FLPOBARLAR 7 A A A B 8 s 3L
AR ZR 10/ NRAR 7 10 B 3, B MRG0k, 2 I 1
SRR WINPT RO IR IS USEF i 2 A 2
B FUIR R ORI R Aer SRR, Hhy T R AR
OB 22 [R5 M ME LASE T, AT LRV A ) B AS E E
AF 30 Piriyaprasarth %[26] K, Zhi-HEHE
BT T CE K A FURR B W AR E M, i T
R -SRI R T — )2 R B
AR ST )22, DTS L AR V1A 22 B A it i ) AR
£, b7 IEFLRI I R AR 4

xpal
4l Qoz%ﬂ_%}z*ﬁ {
----- ntey R
e 6% _%—J&z»

3 ——— 0.8% B-HIH B y
— == 1.0% - RN

107! 10° 10! 10° 10°

d/mm
B2 sz B SR MP FLRWOR A2
I3 A5
Fig.2 Effects of oat B-glucan on particle size distribution

of myofibrillar protein emulsions
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Tab.1 Effects of oat B-glucan on water holding capacity, gel
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distribution of myofibrillar protein gels
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Tab.2 Effects of oat B-glucan on relaxation time distribution and peak area fraction of myofibrillar protein gels
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Fig.5 Effects of oat B-glucan on G' and G” of myofibrillar protein gels
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Effects of Oat S-Glucan on Emulsifying and Gel Properties
of Myofibrillar Protein

JIANG Shuai'*, CAO Chuan’ai', KANG Hui', KONG Baohua', LIU Qian"*
(1. College of Food Science, Northeast Agricultural University, Harbin 150030, China;
2. College of Food Science and Technology/National Center of Meat Quality and Safety Control ,
Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Different concentrations of oat B-glucan (0, 0.2% , 0.4% , 0.6% , 0. 8% and 1.0% ) were
added to pork myofibrillar protein. The effects of oat B-glucan on the emulsifying properties and gel pro-
perties of myofibrillar protein were studied. The emulsifying properties included the emulsifying activity,
emulsifying stability, particle size distribution and zeta potential. The gel properties included water hold-
ing capacity, gel strength, whiteness, internal water distribution, rheological properties and
microstructure. The experimental results demonstrated that the emulsifying activity, stability and absolute
value of zeta potential of myofibrillar protein were significantly increased, and the particle size was
decreased with the increase of oat B-glucan addition ( P < 0.05). Meanwhile, the addition of oat
B-glucan significantly increased the water holding capacity, gel strength and whiteness (P <0.05). Oat
B-glucan could remarkably shorten the relaxation time of the gel, and the peak area percentage of immo-
bilized water was significantly increased. The gel storage modulus and loss modulus at the end of heating
were significantly increased with the increase of oat B-glucan addition (P <0.05). Scanning electron
microscopy revealed that the gel network of the loose protein gel became dense and uniform with the addition
of oat B-glucan. The addition of oat B-glucan could enhance the emulsification of the myofibrillar protein by
forming a protective film on the surface of the protein to inhibit the droplets aggregation, and improve the gel
properties by interacting with the myofibrillar protein during heating. The above results revealed that addition
of 1.0% oat B-glucan had the best effect on the emulsification and gelation of myofibrillar protein.
Keywords: oat B-glucan; myofibrillar protein; meat product; emulsifying properties; gel properties
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Research Progress on Synthesis, Properties and Application
of Polyglycerol Fatty Acid Ester Emulsifiers

XU Baocai, ZHANG Jieying, ZHANG Guiju, CHEN Fangli, ZHAO Feifei
(School of Light Industry Science and Technology/Beijing Key Laboratory of Flavor Chemisiry,
Beijing Technology and Business University, Beijing 100048 , China)

Abstract; Polyglycerol fatty acid ester is a safe, efficient, and multifunctional non-ionic emulsifier,
which is widely used in food, cosmetics, medicine, and other fields. In recent years, many studies had
focused on the synthesis, properties, and applications of polyglycerol fatty acid ester emulsifiers. The
synthetic methods of polyglycerol fatty acid esters via chemical synthesis and enzymatic synthesis were
summarized. The essential properties of polyglycerol fatty acid esters such as safety, surface interfacial
properties, emulsifying properties, and bacteriostatic properties were introduced. The application on the
encapsulation and delivery of functional ingredients, the regulation of oil crystallization, dough condi-
tioners and softeners, and foam properties in the food industry were described. Moreover, the prospects
for future research directions were presented.

Keywords: polyglycerol fatty acid ester; food emulsifier; chemical synthesis; enzymatic synthesis; sur-

face and interface properties; emulsifying property; antibacterial activity
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