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Effect of extrusion treatment on the functional properties

and structure of pea protein

KE Ed

ZHANG Bai-ru'*

#e X

WANG Bin'*

WANG Kun'*?

\}))i—v(l,Z

CUI Bo'*

o £5E" &
DONG Yu-qing'*

(L FFE Tl R U RAE R B AL TR R e G (3 R A S g % LR TF g

250353;2. FF & Tk R# AR B2 B B b BHor 5 TR B ILAR Th

250353)

(1. State key Laboratory of Biobased Material and Green Papermaking , Qilu University of Technology
CShandong Academy of Sciences), Jinan, Shandong 250353, China; 2. College of Food Science and

Engineering » Qilu University of Technology [Shandong Academy of Sciences), Jinan, Shandong 250353, China)

BE. BN MAHFELETHEEG DB RR LG
B RERLFONIRER., FE:LAAL a3 E
CEHSHEFOHF BYME N ERBAT M, AF
oA R A B @ R RO A SLAC AR M B AT K, D d2 %
BT REMAARRLEARLFE B AL, A A
WMo BRI BN SN H R e — R M T, &
RBiFOBHFEREE . FEATHFE2F.FREF
BAF MM R E T K (P<C0.05), LA F= L1 44 2 1
BERMP<0.05), HFELARSEHALLEHEK TN,
ARORER . EMEF. FrEALEG LA G HF L% R
P AL R M S 2 H R A A, B & - ME kM
BB RHLE W MR SRR R N e, B
OZIHELEE RKETREAMZREF LKL
HFRBEFRE MR E RTRFINTRE.

KPR L F O H RS bl %M

Abstract: Objective: This study focuses on the effects of twin-

screw extrusion on the functional properties and structure of pea
protein. Methods: The color change of pea protein extrudates
were analyzed by automatic colorimeter, the water holding capac-
ity and emulsifying characteristics of pea protein were analyzed by
chemical analysis. The microstructure of pea protein and its ex-
trudates were observed by scanning electron microscope, and the

secondary structure of the extrudates were analyzed by Fourier
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transform infrared spectroscopy. Results: After extrusion treat-
ment, no significant difference was found in the color of pea pro-
tein, indicating that the pea protein had a better product color
and the water holding capacity was significantly reduced (P <C
0.05), with the emulsibility and emulsification stability signifi-
cantly increased (P <C 0. 05). Scanning electron microscope
showed that the microstructure changed obviously, resulting in
protein aggregates with compact structure. The infrared spectrum
showed that no new characteristic peaks appeared after extrusion
treatment, but the secondary structure conversion occurred;
B-sheet and a-helix structure transformed into g-turn and random
coil structure, and the structural stability increased. Conclusion:
After extrusion treatment, the pea protein retained its original
product color, emulsification characteristics were significantly
improved, the structure was dense and stability was enhanced.

Keywords: pea protein; extrusion treatment; functional proper-

ties; structure

FE RN A BEERREEY Z — &5 NI ER
2 b 2] 104 A 0 SRR . B (R B
WAy 22— L 2300 ~2500 B A AR . % A AR T i 1Y
18 P B B T amE AT Y. SWE AL B
7 AN IR [ P AT o AT OB R A i
LA BT R AR I R 98 2R R S R O R
TR B BRI L 3 TR IR IR 2 . 53 Ah g
LA R AL AR S T RE R B 28 IR TR
st ol e R R o A R B SR 3K MR B 2 i
WFFEE R A [ SOt O s 3 B LR BT T IR ABESE
DA SR B s 9 SR L S RE

FRT £ 0 8 1 B e J7 35 200 Bk s ik
ARG » foc i A2 W Bl k. W B o P a5



F&M | Vol.38, No.l
R R S R P AR Oy 1k ok M R B S A 4
OB B R RE AR R B b B REOR 2
— e A IR I TR, B A AR RS R
Qe ZIRETESF LA ZEBE RO A P R B R
o T A 1) 7 B4 S L2 g 2 S A 7 e AT 14728 2 1
BT REREIE . VLT A R SUBAT B KA E T R B R
A EAE T2 BF IR E 150 °C LK 43 & & 4500 IESE T
BRI 3 500 A 2R 0 52 R R T oK g3 A s 8 2 A
SRS T /N K ER FEAS )L FE AR K 43 2 4R B R
e A O e R A Al B T S U i B R W L O R W K
LA FH AT 1 i P2 S B A1) 2 2 DR 5 Beck 251
R AR 7 & 1 3% I B i g T B0 A A
il AL TR BT 35 135 Palanisamy %1 B 58 & W1 R 5
PR LA A R K S B T A 2 S ARl R AT AT Y ET LA
JRTER & 3 DN N NS o i SR - = 0K 9559 || M 0/
B HALE— B 58 P IR K 43 3 i (<<4090) 80 w5 K 43
(> 40000 0 HR I . F 5 400 S ok AR R K R
(BT hE 720 4020 ~ 60 96) SR 4R 58 HF 15 4k B X 9 .26 1 (8
JE KA FLAR R L BROWLES H A G A R R B T
PSR R =l QR S N (ST

1 MRS 5%
L1 #R S

LLL  #k5a
i E MR A AR 82.1% (LTI, IR M & M
BE i B A PR 2 F 5

TR — U0 R R & A - 43 A 2, [ 2 4 141 4k 2
FABRAF
RAGER JERE Bl G2 A AR A B T
K4 e, g AR Dol A FRA A
112 FEALRKA
BRI 55 X 30 B - SLG35-A B, 3% B KACHL A BR
K43 2 A - HES3/02 B, Mg h¢ 8 — 4 F 2L & ( &
A BRAF
4 B3 8 25 1 ADCI-60-C B, 4k 57 J& 78 5 X 48
HARGRA A
TR A I B 0L : CR2IN B, A A% Hitachi A #]
o AT LS AL - FI200 B, b i 0 47 SE b A R 2 7
LEHNE] LA e BT UV-6100 %I, | TN 584
AT 5
R A 0 % : Fel Quanta 200 7, 3¢ [F FEI A &) ;
B ok AR e 21 4h % 3% {Y: Frontier B, 3%
PerkinElmer /¥ @] 5
PEIE T F-2700 Y, H A Hitachi /A #],
1.2 A&
1.2.1 i EAF LY &

/L\\#

&l

PR M — 7 Jo B 1 38 5 8

KERE HELEMBEEANRSFEREBHYN

TNZE AR KPR E KR4 B 402,50 % ,60 % O i 43 55
PLEE B T2 CE 24 h K oy RS B 4, &
HLUIB AT 3 300 r/min, BORL X $2FF 5% 3 200 r/min, 5
T S — X 345 K 43 W o 175,140, 120,100,60 °C,
AL HLE (O RE i T BT 48 o 55 CHET ZE 5, 0
V& 1y > 3 80 B L ARAE A .
1.2.2 @EMNE SRICEC16], H4 A 86210
MBS EALHF RO, +a RLAA, —a TR
g, +0 RAEM. —bo FoRE M, L RaRFaMHR
LMK, BRI B 5. 822 1 AR HE B AR
W AT HEME 43 M L =91.68,a" =8.27,b" =4.33,
MDA,
(L™ =L+ —a )"+ =67,
¢))

AE =

vl o

L) — B A B0 5 #E 5 0 I 52 B

al —HFEAHFREF I o {8

b — H RIS 0 E
1.2.3 FpRMERME 2 BSCERCL7 ], HERh R 1.000 g
FE ST 50 mL BLO A& LA 20 mL B T KL 1 ) BB
10 min, 38457, il T 40 min fEE & 5855 FEK
SRJG 4 000 r/min B0 20 min, 3525 _F OB N K
W PRE R S UOTE M B E & 3 (O TR ek M
(Water Holding Capacity, WHC) ,

m, —m,

Wie
o

Wae——HE MK g/ g5
#ﬁiﬁ% 283

(2)

m

m

m BLE SRS R, g
m, BLEEOESTER R g.
1.2.4  FUALHRPERI E 2 B SCHk (18], o #f ARk BB

EEALEF B H M 0.300 g F 100 mL HEHH . IA
30 mL ZEMR/K . @ J1 B FE 10 min AR & 58 28 20 B A
10 mL K&, & #E I FEHL 10 000 r/min B 2 min, 7E
Y R5E S 9 0 min Al 10 min, 43 55 A 58 #F IS A8 1 1R
50 pL W CEEAA AL B A 5 mL 0196+ kg ik 5 R 4
(SDS) ¥ W M B 5 LA SDS ¥ Ry 25 11 i B 7 BV 4 95 01
DN AE 5 TE 500 nm Ab B WG B . 23 i) 5 2 (3) AT (4)
i 2 AL 35 P (Emulsification Activity Index, EAD Fil ¥,
1k F4 5 PE (Emulsion Stability Index, ESD ,
2X2.303XA XN

=0 000xcxg (3)
Ao

Eg=—2" " %AT, )

St AU_AIU

.

Exn—3 k. m? /g

33



E#i# 3 FUNDAMENTAL RESEARCH

Eg—3tf @t min;

N— B %. 1015

AT 0 min B ZL K 19O RE

A —HF5E G 10 min B0 A9 R OG EE 5

C—3LRWTE AT o T MR . g/mL;

O——FLR U TP b A T i AR AR L 1/4

AT——10 min,
12,5 HAMHFEHMEE S RICH19]. 8% 55 & 08
i YD B R AR A OB O [ FERE B b 3R
W54 AL B, F 500 £5 T WLEEARE Fh 1 OS5 44
1.2.6 R INERE SR ICHR20 ], U o
S5 B RE AT B AL B A O B b O ORI A
Mgy P ompgm =1 ¢ 100, FIHTEE S 400~4 000 em 'L H
BN 16 W40 B K 4 ecm ™, F]J§ OMNIC 8.0 #&
PR L0 50 B3 AT 1 i R BT
1.3 HiEALIE & H7

Sk FI SPSS 20.0 24 H1 #9 Duncan 2 #4784 19 22 5
P4y #r . Origin 8.5 {E &, PeakFit v4.12 HEAT = Wi 06 1) 481
B R AP AL B
2 RS0
2.1 BEHW

FHRESEP SRR HEEASORE L o b
M AE [RZminge 1 iR, a5 ml DL B R 2o A v i
fh2E RN ANE AR B, S5 SRR B T R O R
L*.a" b 435k 81.01,17.19,29.77, F Hi ¥y B == &
L B TR (P<0.05), K E K 76.56 ~81.01,a " fl
bW EF (P <C0.05), 4> %K 17.19 ~ 18.33 F0
29.77~31.18, Wi E & H B R ES YL G B2 AE
o3 2% 7 (P>>0.05) , R i B4R 1 £ ad £ [E 4L 34T m]
DA GR R B0 1 7= b (035

WA KB 409038 i 2 50%0 i, FE AR L 3% i
T 24 K B N B 60 26 B 5 B AR 3 R [ (P <C0.05) .
Tk W B K 5 40 %6 1 50 26 Bt AT L AR 7= Y 5 I 5 0 7R A
B3 3 B 5 KR (60 D00 AN A 7= 1 8 B . 9 LR A Y
I 5 B T R S by 0 S O 3 TR & AR SR AR R
REEIERI™ . Wang S 58 45 B BR & /K 4 i 5
15 L G0 0 5 ) 5 AR AR R A G, 2 R D R R

®1 FENEREEABETN

Table 1  Changes of chromaticity values of pea protein
before and after extrusion
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Figure 1  Water holding capacity of pea protein before

and after extrusion treatment
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Figure 2 The emulsifying activity and emulsifying stabil-

ity of pea protein before and after
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after extrusion treatment (500 X )
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