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Abstract ; Using mung beans as raw materials. In this paper, the structure and functional properties of mung bean protein
extracted at different temperatures were determined.The total protein in mung bean was extracted by alkaline method, and the
secondary structure and various functional properties of the protein were analyzed.The research results showed that when the
baking temperature increasing,all the properties except the emulsification stability were significantly ( P <0.05 ) improved. The
emulsification was up to 38.46 m’/g.The foamability at 180 °C was up to 26% .The solubility increased by 47.72% .And the
emulsion stability was significantly reduced.In comparison, mung bean protein had the best functional properties at 180 “C.In
the electrophoretic analysis, the roasting process causes various parts of mung bean protein to degrade in varying degrees.All the
bands became shallow,and bands 1,1V, and V almost disappeared. At 180 °C ,the deepening of the color of article I subunit
bands echoes the enhancement of functional properties at 180 °C.By measuring Fourier infrared spectroscopy, it was found that
the peaks at 1640 ¢cm ™' showed red shifts at 110 and 180 °C , respectively. At other temperatures, the peaks of the protein
showed blue shifts compared to the raw protein. At 150 and 180 °C protein maps, there are obvious peaks at 1050 ¢m ™
wavelength.From the perspective of protein functional maintenance and regulation after thermal processing. After baking, the
contents of 8- folding structure increased significantly, while that of « - helix structure and B - angle structure decreased
significantly.In conclusion, after high temperature baking, the structure of mung bean protein would change, and the basic
functional properties would be more excellent.The baking strength at 180 °C for 20 min could improve the functional properties

of mung bean protein to the optimal level.

Y78 B #9:2020-05-25

EE B 3RAT(1996-) , % , M EAF A AR F @ R RAtF 5 T4, E-mail :171952812@ qq.com,

«BISIEE: 2R (1976-), B , ¥4, #3% , At R 75 & AR S A4 & 9 42, E-mail : byndwey@ 163.com,,

ELTH: 2ALh 6 &#F A4 A8 (LH2019C054) ; 2 £x 44 L5 K45 B (LBH-Z15217) ; £ £z 4 R & % B A3 R B (HNKI35-05-
01);“+= 2" B R & EHK XA A (2017YFD0401203) 5 B £t AN — K B X F#F % A 41 4 #5781 R B (YISCX2019-Y58) .

44 021 moam



@ésﬁ%«fﬁl

WHR S &

Vol.42,No.04,2021

Key words: mung bean protein ;baking ; functional properties ; protein structure

HES S TS201.2 SMERARIRED: A
doi:10. 13386/]. issn1002 —0306. 2020050283

X E 45 5:1002-0306(2021)04-0044-06

5ICHg s kAT BT B M, 4 X GO R L A A BEPE B R [T ] DR ,2021,42(4) :44-49.
ZHANG Shu,SHENG Yanan,FENG Yuchao,et al.Effects of Baking on the Structure and Functional Properties of
Mung Bean Protein[ J ].Science and Technology of Food Industry,2021,42(4) :44-49.(in Chinese with English

abstract) http ://www.spgykj.com

SR TERMEY (RTINS . F5 . HME
) HOE IR M E A 25 M B, Fh - 2582
. ST E AR N 22% ~26% ", AATIR
ZAEPRIEE, v DA B 4 RS, (R U B 0 5h
BOVE o SR I K A ] LR s IR e iR
S R, T R B I g sh B L ZEAS R
TR B AR o L R R i il 2s K ARk,
FEMR R IR K e MR R, BRAL B4y SRR 1148
P, BEATR 528 4 8 3R M DI RE 19 A 20 PE o T ik S
AU S B TR N TS [ — eV i T, 235 | & Wl e e
YIER G, BAE R H AOREE. BR A B SE R 2 R ) 2R
FUE B9 LA D B 0, a3 vk LRk P L FLAR A R
ENE R ARYE R L M R e A L AR L IR
AbF R A 2 T B S R S B B i R,

R 25 P 5 A ThREVE I

B AL I T4 R IR A R AR N R R 5
LR BN T e Y ——2 S, AT &
IE PR I R 27 A, O T S 2 g
KPR T L T nh R LR TS ZORR AR B A T 2%
PR A A2 BN TR B B . R & PR R
Yo 3 0 2 DR SE P8 I B ) 2 A 7 e B R R I e T
A KR I, AH 23 X6 2R P 0 A de K T e R R
FE—REBFEN o A T A A AR R R R 95 g L e 2
B0 E SRR, AW 58 A AE AN R B K
Xt 5 EAT BRI T, B 5T N ER A B0 45 A I D RE
PR, Ik H D BB TR oF %5 G i A 0 S . AT B
TFHE AT I T ek M IS 4 SR E A, IR
K5 Mg £ LR A B S LA K Sh RETE R AR I IR LB e =
22, [l A Ay 2k 50 6% 0 200 2% 77 S 09 n T A 7= 42
PERAR T FE
1 HRET %
1.1 RS NE

gt INPHEHSR N R (R A AL B R AR R
PR ARAR— B3GR (SDS (- B FEmR R ) A 1l 7
HEE  E 24 F 2257 A RS 7l ; SDS— PAGE
BEE R & P R W TR R T AR A
Marker( SM0431)  37.P%E Fermentas Life Sciences 2%
s F S G250 REETT R B A=) .

TG16-WS BELOHL KV HMIA BRI A A #
A AL EUEIFRER ST B i A A BRA F] s DGG—-9140 iy,
PE IR BT 4R O DL700 B m R EE RV 1
KBEHLAR) 5 Alpha 1-2 LD plus R 7R THEAL 7515
Christ AR KW S ShPEPEas w0 EE L 28
BRZS F] 3 MAGNA — IR560 {d 37 I A% #o 2T 41 56 3% &
g EEJEFE A DYY-8C #IFE H Bk db

HHI 7S — AL 85 UVISTCRT 3¢50 ] 0 43 ot ot &
2 R SR (37 w1V T TR
1.2 XWHE
1.2.1 G aigbBl R4 SRR ORI kL R Bk
Jo , e . BREUVEE Oy & SO A FE 8L, O, B
A3SIFE 110 130 150 160 180 200 °C 7<FiE BE T 4
A HARES, HARRHE 2 :110 °C F4%5)% 70 min |
130 °C F 54 50 min 150 °C F4%#% 30 min 160 °CF
K5¥% 25 min 180 °C ' A5 #5 20 min 200 °C T k% )5
15 min fFEIREE AR = =00, Brie s o 80 H i, ¥ %
#Ho
122 SEEEAMEE R st S IR S
W2 A B4 h R . (R RR DTk IR It &
EHL, BT IS I FH 1 mol/L NaOH %5
WORHR A e S ok S5 281K (% 1: 10 LR 21) 1Y
pH JE75 2 10.0, 7£ 50 C /K #4% b i shint RS it
2 h J5E .0 20 min ( £514 8 4000 r/min) , BX | JZ W%
A 8 RO AR 1Y pH P 4.6, ¥ P AR B4 2 S
8 HS b 95 R, 8 R A ER 43 BS o0 20 min, P ULTE R,
BURTIRS , T-80 C#&H.
1.23 SO EARBCR RLLEEIE SRS AR
T HEBOR P A S R TIN AR, a0 R R AR
B oD = /A VALl (1 [

GEEHRBCR (%) = #EBURTEA S 2/&
S EAEE <100 (1)

B, TR T
BRELERILUIE (%) = T e D

x 100

1.2.4 SDS—PAGE jlj5E  H 0.5 mg/mL [ (AR
1 mL, 0 A 1 mL #£5 2% % (0.25 mol/L Tris—HCI,
0.5% IR W ,10% SDS,50% H il ,5% B-HidkliE)
TRE],-20 CHEAF, /KB 3~5 min (5 1 7w 5048
Mo b JEHR S B BT 4 BORTR J2 3 3 B BT 43
By R 5% 12% , FRERFUN 10 pl, dS4) H &
80 V {HE, 2432 B 2 120 'V, 2 55 12 i iR
BT Sk 1 L vk . I 5 ST HE G250 Yefh
JEHEATREmL " .

1.2.5 o4 aigileE FRE0.002 ¢ TAEMM S 02 g
IRACER ¥ IR GBI 5 5 6 s FTIR . 7F
4000~400 cm ™' b E W WG, S PER 4 em ™k
BORE B 0.01 em ™', I K B 64 WK, OB R E
25 ¢,

1.2.6  HtErgiE LA LW AR 2 H)Ar o R
L bR UE RN £ 7 FE Ny = 0.2043x + 0.0002 ( R® =
0.9969) . WixE Lk &8 HIEARE I LA T kot
B BERRERZE Wi (pHT.0) i A — 8 i AL S, D

(2021 g0at 49



I@&sﬁ%&

Science and Technology of Food Industry

WML S me/mL (125 14, BEFE 30 min 5 i, 5
L S B B B B 1 L, Bk 7
I mU AR E W 4 mI A 25 mlL A o 7 B
HE50, 55 C AR AAE T IR S min, K12
10 min, 3 - 650 nm Y KALIREOLRE . $0:2(2) 1
IR PR R

TEEHER R A () ‘
I (%) =" o it (g <100 242

1.2.7  FpKME Rt ¥Rk S8 T E
EIHE IR 400 109 b 9 76 i iR IR & 28 TR &) 5 i &
20 min, BFIR-E W ES 0> 30 min ( £1424 3000 r/min) ,
M5 FIERAARRR V3 B R S 2R R OK S Bl
£V, FrwmtkFE (g5 E a5 g R
1:20) ¢,

128 FLibtE FLALFEME M E B % Wa &7
SCHy U7 I #EAT & Y U, H pH = 7.0 W E
0.1 mol/ LY PBS 7 UK (MR R 22 nhifk ) Wc ) 25 F1 BT i
W, LR B A 0.2% , B 8 mL R 1 BRI
2ml KRG, EEIR T HBYBEAH L 1 min
(1000 r/min) 34 57 5 7. 20 B WL SO o, BURE AL B
TER.LAENCHER 0.5 cm &b, IFEIA S mL 57 550N
0.19% 11 SDS ¥ H , P35 1R &) )5 T e 56 BE (500 nm)
0 Ao B EIRITIRIR G EE 10 min J57E FIR
AHFEMS AL SO b AR, e S AR R L, Pl e et
FEIC N Ao (LA 0.1% SDS ¥ Wl as 1A i) FLAL
LAk e Heit s =N .

FULHE(m®/g) = 222303 A w50 #(3)
cxod x10
FLLRERE(% ) = % x 100 H(4)

A e HE A BRI , g/mL; ¢ Syl AR AR
TrEL, Y%
1.2.9 G GEEREERNE =% Agyare
AT RS VRSN AR R 1 g/100 mL (1Y
HEHEFE R EC100 mL, JHE R 30 s, PRIEFE 2=
100 mL 3 fE b IE SR IR TR V530 C R i b i
30 min JIERWIRIAEFR Vo 53 5l#(5) L (6) i
S AR AR AR T

N2y _ Vo(mL> .
RIVECT) = bk kR (mr) <100 2D
AFRETE (%) =X‘§$3 x 100 #:(6)

U Vo LRI S AR TR (mL) 5 Vs HIR 19 5%
AR (mL) .
1.3 HiEkbiE

SLUG Yy HEAT 3 WP AT, B dE Ak B SR ] Excel
2010, Origin %% {4 i 17 43 A F1AE &, >k HH SPSS
Statistics 24.0 A4 1) Duncan 35347808 o 2 4
i (P <0.05) .
2 FHRE5HH
21 ZEEAMRENMERAE

B 1 AN R RS 5 58 BE R 4 L8R 1 i R BBCR R 15
Al KBTS S G A T IRBCRE 5 RN T
LR L 2 (P <0.05) Ak, SO EHmal

46 0215 m0am

WR X
R 87.2% , i 1. Jm &% .75 1 1Y 4h i 5 7E 86.3% ~
86.9% = [a] Gl FE 25 .
100+ r90
90 F88
5 864@?
= 70 843
60 —*—1RECEK of fols
—— i i
50 80

AT 110°C 130°C 150°C 160 °C 180 °C 200 C
70 min 50 min 30 min 25 min 20 min 15 min

J

K1 SO AR PRICR i
Fig.1 Extraction rate and purity of mung bean protein
T A — 8 pR AR ING FRERR
25, P <0.05; 8 4~ & 7 [d],
22 SDS-PAGE 4
HH I 2 ATRIGKGE 1~7 eg s H 200, A 5 4
RS 4k 61.7 57.5 50.1 25.1 Fi119.5 kDa. H
TRE R IR AN TR, 8 AT FIIE B 25l #R 2 K AR AR
fb o BilAE RS R IR EE g 380, &30 BBl Y Rl I AR
I V.V &l LTI, BB P P 15 2 B 2R
B BE S e AR AN TR R JBE #2826 11 BT N A
FEREREIA | SR T 238, 3% 45 T T8 g D) 2 P9 i 1 o
fift BLGL e g P, R R o A 180 C B2 I 2%
HAT BN TR, W AR T O T 8 1 BRSNS
TR R R SR AR P B, ] BE TR IR BT S HA
WU A T 4 S BO AL 2 I

kDa M 1 2 3 4

97.4 ;ﬁ ﬁ |

66.2

43.0
31.0

20.1
14.4

&2 #EHEH SDS-PAGE Hi k[l

Fig.2 SDS-PAGE electrophoresis of mung bean protein

T MARHESR 5 VKT 12 AR 1 Uk 08 2:110 CRE#E

70 min; PKif 3:130 “C A k5 S0 min; Jkil 4:150 C ki

J% 30 min; PKIE 5:160 C 4%¥% 25 min; JkiH 6:180 °C

J% % 20 min; JkiH 7:200 C K75 15 min; I~ VI AS[a] 4k

PR T g SR IR
2.3 A KREST

AWV R AE RIE A 117 Bt 25 6% 4% 5 J3E

HORRAE , 3 0 B9 A M W 32 B e AT e
T8 P e 1 T AT A B 22 BUGIE LG S AT A
FNFR 2, 0T LU H 4t L EE P B9 T A5 Ol o BRE AN
B-Pr&, MBI TG B-PrE sty & = W3 (P <
0.05) M4, - WRELSAG BT fA 4540 & 1 .35 (P <
0.05 ) FFAR , 330 55 2 H 2512 %) 38 J3E b 2 P 45 40 1 B
MAZE e —3 . HERRER M R E AR e O
SV SE A, 2 2 BIT AR S PR, D) 2 R X S AR



@ésﬂ%«fﬁl

o .
RS & ﬂ Vol.42,No.04,2021
F2 BUEN S N
Table 2 Attribution basis of each peak position
i 1 5k J3E oy - it - - N X
o SR TELE 1Y B-VT &4 B-5L sk TR Hh 4544
0 °C 0 min 30.99 +0.04" 34.21 £0.03¢ 18.26 +0.01° 16.54 £0.01°
110 C 70 min 29.51 +0.01° 37.32 £0.02" 15.73 +0.02° 17.44 +0.04"
130 °C 50 min 29.22 +0.02' 39.40 +0.04* 14.65 £0.01" 16.73 £0.02"
150 C 30 min 30.36 +0.03° 35.30 £0.01° 17.73 +0.03° 16.61 0.01"
160 °C 25 min 29.92 +0.01" 36.11 £0.06° 17.31 +0.03* 16.66 +0.03°
180 °C 20 min 30.46 +0.02" 35.06 +0.03" 17.94 +0.00" 16.54 +0.02°
200 °C 15 min 29.83 +0.01* 35.95 +0.02" 17.87 £0.05™ 16.35 +0.03"

LE RS R NG PR 22 5 B 3%, P < 0.05,

FAJ7, TR IR R (1 0T 43 TR M, S 308 M o 45 44

Kb WAL, K3 L AMEIE R 1640 cm T AR RY

IEAE 110 F1 180 CArH B4R, HifiB E T &S

S R A E R, I TS E A

1243 cm ALY ELAT R B S, R BH N TR & R

FHARRE, SHUKE—3 7F 150 F1180 CHE MM

W E AT LA ) 1050 em ™ R Ak H A B0 A,

AL SR Ty )RR AR e e, DG I PR AZIR R T R

M RE 5K i 4h &, 808 i T R h0 48 S v i
HBUHT ) T, 3 5 R UK 45 SR AR R Y

70

60 -

;\: 50

t\i 40

8 30

20+

10 — ‘ :
24002100 1800 1500 1200 900 600 300
Pk (em™)

K3 sREEALAMEE R

Fig.3 Infrared spectrum of mung bean protein
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and stability of mung bean protein
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