i S 2 = T S
A

Journal of Chinese Institute of Food Science and Technology

Vol. 23 No. 6
Jun. 2 0 2 3

REKER-DREF RN AT R IR S R AU 1 Re

BB 2, AL,

FEHW!,

X2, £ OoR", LEM!

("ARRERFREKHFR "ARE 150030

PAR LK FE LR FR

HWE AR RATRLAZRE(PS)FREHREEG (11S)H RATH & PS-11S L& TR,

ik R e F R &

/R % 150030)

i 3 X4 & AT S A 2 ot 2o s

M RS T MBS T RS AAER S ML M AR AT S RAEBT R, BRAW,

i@ 3¢ X-RD A= FTIR J i 247, 11S Fo PS 38 3d 5 KA A o 440 2 2B, W R PR 25 AL TR B, A& 11S &%
89 38 An TR ALK M AR B LR I B e AR a9 AL B A 11S Ao PS sbl S 2:15 aF, TR BT L AR K & 3K 3] 5k KA 46.69%,

K

EX

q

A ik &k B 5k ME 5.63 mm/m’d - kPa, A E T F e Z AL BT E 5 A G H 848 g/d-m? A0 12.47 g/d-m?, % 11S

LR, TRBILME i L E = AL 29 % 11S A0 PS su A 2015 BF T RBEAR AL & F R A 45 M R AL

>

BALST BT AR AR G- R LS TR B &R T AT 5035,

KB TR, X2 Ea; DHZRA; ML M,; MR

XEHRS 1009-7848(2023)06-0276-09

WEE AR K B, AT il ik
HA BRI A L B AR RSN ) B i
FERL, BOHOR B 2 (0T 2 BT AT B R —Fh
B R, BAT %2 TR B B A
T LRI R 350 JEORE, S in 3 B85 a2 1)
i PAE MU A5 T A A s, T R R Sk
I 39 LI DN WSE S £ N =) N
FIE 328, SR, B —n] £ IR AE — S8 7 I A7 16 Bt
B, Nty ik vl £ AL BRCPE RE 22 | 3 19 i vl 20 B B
MVEREZE S, R IhRERrPERY 2 G al R AE T
M o B A RERER R T R A LS P RE B 40
B A U A S 0 S 0 BEL R A B DTG D 2 £
sty B8 DS EE P K R RP R R L 64 ) B o R
5 URJZ L AZ 3 i w6 T B, i A5l 2 AL
AP BE A A W Th BE A K B R AR, S )
zr,

VER AR RN S 1%, 5 e W ) R
REEY, $U iz T IR e, 2R
Wi, T RER N ARAETESS dh X, o v B B e 4
R KT SE R, R RE 2 BRI 1

K BHE . 2022-06-05

EE&WAH.: Blgwa n T TR & RL i H
(2019ZX08B01)

E—1EE . LM, & g

BEMEE: £ E-mail; whname@neau.edu.cn

DOI: 10.16429/).1009-7848.2023.06.028

TE Tl A = wp iy N T, I 2% 25 3E K ( Potato
starch , PS) v ELHE VE M & T 8, 4 [A) D) AR i
e W T AE TR OBMLIREE 65 CZety  Mifk)s
AT Vo S A RO 2 B AR SR IR TR R LA T I
49 I FH i o

K ER#E 1 (Glyeinin, 118) 42 K &2 85 4 14
(Soybean protein isolated,SPI) T 2 (1) 2 B 5,
TEGRPE (pH 7.0~12.0) 25 11, 11S 43 ¥ u] 38 5 #
LR D 2 R0 2 1 BV VRS E o 5 9 SR 4 AN [
TS/11S Fe B KB B I, 45 R A B, 118 %
e P LA v B B R BE M TE K Hh B AR
Bws o PIHCRE 11S R T e nT LS B Bl s
FEEA S5 4 1 T

— R, B SRS W R R A
SEJr T R B4R PERE, TAE ) — L0y TR M
R PERE, [ Z M AW A Wil 4 o) B
A OMCE X — B, G A R 2SS S
R I BB SUIF R R Z—  Xu
GRS 3 T 5 AN ) 5 v by — e TR R 1 L R
JEE I 2, e I 214 L 19 1) 59 2 T — e JTCORF 2
KA YA IR IR Al £ 1 52 G IR A0
Bl AT T o Li SRR A [ vie 490 oK SURL 7 i 381
AR H A EOKRVEM B, 25 R IS N2 g
JEJTUARRL A 49 oK JEURE AT LB G bl 2 JEE ) D) B R
PE . Azevedo SFUOBIFSE TN [A] LL 51 (1) 4 28 1 E 3 —



236 Hol

K BIREG-L 4L H T R IR 6 ML 2 M) R PE A 277

FUHE A TR EERE, BTk ME A
1912 7+ 3 o £ B0 ] R R A S g A T R
R R BITE N R S TSR T SRR

AR ROIE 250, HLBCPERE SR A 2 45 m &
J5E AR SCRAAN TR BE A9 R 2 R 2 1 F0 B8 B E Y A
JEORE, SR G5 5 S BRI 7 05, ZE U TE 2% 1R T il 75
AR, I RO A F AL R BE . A5
TE N 3 H - TE R B A IR il w5 SR BRIk

1 #REFE
1.1 #HR5iKFH

JBRE SR, L AR = LA RN S
VERY , LR AR RO BR S F o, bR
A R A BR A 5 W AR, LT 27 s MR AR
B R w5 TR GRS, e i B0 Ak 24 A
[N I =1 B S VTR
1.2 EENEE

JRIAL, B[ Stable Micro Systems 23w 5 #
B te# M, #E[E Dataphysics 23 Hl ;S-3400N % 4
i L 1 7 5% (scanning electron microscope,
SEM), HZ Hitachi 22 F] ; MAGNA-IR560 %I {df HL
2L AN G TEAR, 5 [ JE e il 2>\ 5 X-5F R AT AL,
HAH LA L
1.3 #i&
1.3.1 KEIREARK HFEEARE-E—
it 60 Hifi— 3 & 0.1 mL/mg—¥#77 pH {H— &
L3 ES (10 000 g, 30 min)— b3 W NaHSO5— 1
T pH fH—4 CHEAF K — B0 508 (6 500 g,20
min)— 15 2| L IE ViR J5 Y pHE N 7.5
Br 24 h—>W% R TR REZERE 1 (118)
132 HEABH4&  He BB SR ik R EE
o, B 11S B PS # 0:15,1:15,2:15,3:15,4:15
5015 BATR EL B s PR i, 528 MK e IR &
(PS & i A it 7 4 4% ), W ) 45 v S
30 min, B I — 5 5T 5 53 H00 H Il (2% ) V8 S 3 98
I, k225t £ 30 min, I 1 mol/L. NaOH ¥ 5 pH
HZE 9, ZJF7E 75 CHIVEH % S+ 45 min,
HWifk, WHEEZE, W25 mL SBRE ALK
12 em BEBAR i E RIS, T 60 CHY
B TR A P, T 6 hy Z B RE I AR
25 CH 50% A X2 BEF 1 T b (T 3 A 1

M Mg(NO,), ) EE 6 h, #815E
1.3.3 X-S&fiid S8 Loped W ik &
JBE T X=RD AL k47500, 40 26 78 5~
60°2 [d] , HLJE A 40 KV, HLJi 4 30 mA
1.3.4 EHELAMEEE AR Xa S0 7k
VEME T, KT b PG 0 BEE T k21 Mg
AL K FE R 4 000~5 000 em™, 43 B R
M4 em™,
1.3.5 AW E
1.3.5.1  Hifis s (TS) W BEREE L 5 emx1
em M A5, F B AG ASCRS R A 52 | A R A K B
A 50.0 mm, PLAHHE K 0.5 mm/s, PLHBRELT
K5,
F
TS=-¢ (1)

S TS—— B () 7 A 38 3 5 P———F 5 By 24
A K 37 1) e Rk 1 N 3 S—— R B9 i AR, m?,
1.3.52 Wi KFEB)ME P fitiE
526 TERE S 7 24 B A 1 BB, A R Sk 50
mm/min, WK R T AR,

ER=AC_ 2)

G

X EB—5 & B W KR %
AG—HF: i By 24 i J55 0 7 A 1) K B mm; G——
FES IR mm,
1.3.6 Je2PERE WU E A BRAE R EAE R
(£ 400 mm, 5& 100 mm) , % F b6 LAY — ) | &
F LA SR T I E 500 nm P4 AL Y I
JEHE (A) , B (T) 4% F A,

7=0.1" x 100 (3)
1.3.7 KFESBIER(WVP)  KFESE A
TE 27 Ni S 7 T RS VEAG B, K R 0 967 15 55 7
T (5.0+0.1)g KB WHEIRR D, IF%
B, BRIE R U  A RR KCL AT 28
(HEE PR FRAE 25 C+ 5 °C) . HEIEIM % 24 h FREE —
W, BB AR LR . WVP iDL %005

_ Amxd
WvPp= A x S x AP @)

K Am——) 10 A A1 B i 25, g5 d——
Y I 1) S 12 JRE B mum 5 S—— 3 11998 35 T AR, m?;
At——1R 55 15 [A] | h 3 AP——3# 5 79 ) 1) 7K 78 <
2= kPa,




278 hoE

i oF i

2023 455 6

1.3.8 &AM

1.3.8.1 AAFELFR B 1 mL R T 25 mL
HEHD S AR BRI, a8
T (25+5)CHAEE , H 2 MR & E E |, 0, i 1 R
THR A an e,

_ Am
0T A wy (5)

qrp P, —AANEL R, g/d-m’; Am—7
JE O o & 3G 0 &, g A—— T AL, m? 5 ik 56
Fsf 1a] e B, d
1.3.8.2 “HEARESFE  SH N G L,
I8 g /K AALEERE A 50 mL |~ L4 b,
HABASHIN, %8 EE TER T, B 4E
LT 2 3G R T ROK R AR B R, BT
A5

P =2 (6)

A Py — B A o/d - m? s Am—HE
T B g A —— B AL, m? ——i 5
] 1] B, d
1.3.9 s 2% Lin S0 )5 i, 6 FH AL
4 AR S (SO S S A B2 My, R R BE R T
emx1 em [ A ARG, PRFEAE SR P28, $4E
SRR < B il A D B L 0~ 180° , TN RS B £
0.1°, 7SR K B 0.5 WL, HoAf B 3L A P fir
- Mk
1.3.10 A 2is M Mandal S8 Jr
EREEAE S, BT 0 IEmE 4 40 35 8 T
HL R T, 2% HL 9 T AN R A T (2% TR R Bk
1.00 k, B B i KA £ 1.00 k) .
1.3.11 Fdsgeit koo tr FrAEHE YA 3 E
AR A5 A FoR R P EH bR MEZE . SR Origin
2019 Bk AT B 2 1) ,SPSS 23.0 H F %4k 43
Br, B M KF P<0.05,

2 GRSt
21 A EFIFHET 11S-PS AR EH X-RD
AT

G MRARHR S R ) RS A — e R |
WSS IR O S X-RD 417X
S5 MRS Rk UEAT R A,

ANE H B 46 F 11S-PS "] &Y X-RD
B Fs, A AT ST I . 76 11S-PS 1] &
ek 015 BFIE J i o] £ B8 I b A 5 0, By
Pgh MR EWRE, UL PS 28tk ab BT 42
BELEAD AT I, 245 S A5 A B IR 7E 26 A 17.0°8F
AT SRR B BEOE AL T B AL
TR B2 AT B 11S-PS Fe il 34 i , B B S AR AT
SHIGEZ AN TS, 7E 2:15 BFEE L TN 19.2%),
XA RS A W A B AR AR T4 R X R TR
R, HE S B0, R T RN ] T 11S A PS
PP R o F 2Z ) B ARG i A M L 20 =
19.65° BT 11 6 2 7R B4 Y 43 72 i T8 215 B Bl
B Vh 45 Fhid B 11S &8 a3, Vh BIZ5 5
WA A R FORI AR K 45 B AR L X — Bl S R
BI PS R 11S BB T8k 2 A ™, ] &AL
20 = 22.34°KF T 4b R AT BT BEE 11S-PS Al &
JEEE BN 0:15 B4 hn 2] 2:15, SGik o b Ak i i g
() R B 5 ARAT, AN 2015 B 5015, I 5 B Y
RN X R T 215 AR R R Al R
A el BB 1 R B oI AGE & 11S 1T RAIE Y
R I 485 ot B, % ff RS I 1, 18 R R 0 X 5 T
£ WECATL A 1 F8 118 000 5 285 SR AF T

N\
> ,

\V;F'JS\ /1 " \\
4:15 ’rr/"‘-’\ \A“’“”WMA
i \&L/,«" ‘h\
1 <
= M
= g ft MY
= 2 N
0:15 \\’\
1 ooy L, 1 1 1 1 " |
10 20 30 40 50 60
S BV

Angular range
1 FRELGIEET 11S-PS AT REER X-RD
Fig.1 X-RD diffraction of 11S-PS edible films
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Fig.2 FTIR spectrum of 11S-PS edible films
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Fig.4 Water vapor transmittance and light transmittance

of 11S-PS edible films in different proportions
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Fig.6 Contact angle of 11S — PS edible films
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Fig.7 SEM image of 11S — PS edible films in different proportions
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The Microstructure and Mechanical Properties of Soybean Globulin—Potato Starch Edible Film

Cheng Xiaoyi'?, Sun Mingyue', Ren Xuanyu', Liu Yanwei', Wang Huan', Jiang Lianzhou'
('College of Food Science, Northeast Agricultural University, Harbin 150030
*College of Arts and Sciences, Northeast Agricultural University, Harbin 150030)

Abstract PS-11S composite edible film was prepared with potato starch (PS) and soybean globulin (11S) in different
proportions  (m/m). X-RD, FTIR spectrum, texture, optical properties, permeability, scanning electron microscopy were
used to study the interforce, microstructure and mechanical properties of edible film components. The results showed that
11S and PS cross—linked with each other through hydrophobic interaction and hydrogen bond to form a mesh structure
and promote the formation of edible film by X-RD and FTIR spectrum analysis. With the increase of 11S content, the
mechanical properties of edible film increased first and then decreased. When the ratio of 11S and PS was 2:15, the e-
longation at break of edible film reached the maximum 46.69%, the transmittance of water vapor reached the minimum
5.63 mm/m*d-kPa, and the transmittance of oxygen and carbon dioxide were 8.48 g/d-m* and 12.47 ¢/d-m?, respectively.
When the content of 11S is too high, the porosity of the edible membrane system increases and even cracks occur.
Therefore, when the ratio of 11S to PS is 2:15, the edible film has moderate hardness, compact spatial structure and
excellent mechanical properties, which provides a research basis for the preparation of protein—starch composite edible
film.

Keywords edible film; glycinin; potato starch; microstructure; mechanical property



