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Enzymatic Preparation of Mung Bean Antioxidant Peptides and
Antioxidant Activity Investigation
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(School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China)

Abstract. In order to improve the resource utilization of mung bean protein, the waste produced in
the mung bean starch production, the optimal conditions for preparing mung bean antioxidant
peptides by enzymatic method were studied, and their antioxidant activity was also investigated. The
enzymatic hydrolysis of mung bean protein was optimized by different proteases or their complex
enzymes, with other factors examined including the reaction time and the enzyme amount. The
antioxidant capacity of the hydrolyzed polypeptide was tested by in vitro antioxidant experiment. The
optimal reaction conditions were finally established as follows: 2% of neutral protease and 3% of
substrate were used for 3 h hydrolysis at pH 7 and 50 C. The resulted mung bean peptide solution
had a DPPH free radical scavenging rate of (91.58+2.44)% with a mass concentration of 5 mg/mL,

showing strong reducing ability. Five separated fractions were obtained by purification using gel
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chromatography column. The small molecule peptide component 5 had the strongest antioxidant

capacity, which was higher than other large molecule peptides and unseparated peptides.

Keywords: mung bean protein, enzymatic hydrolysis, antioxidant peptides, separation and

purification
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Fig. 1 Antioxidant ability of different proteases to enzymolysis mung bean protein products
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Fig. 2 Antioxidant ability of combined enzymes to enzymolysis mung bean protein products
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Fig. 4 Antioxidant ability of mung bean proteolysis products with different enzyme contents
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Fig. 5 Antioxidant capacity and mung bean proteolysis products under optimal enzymatic conditions

25 RMUBREETEERNSIB4URERS
iE

P50 T T A7 2% 1 5 A5 31 11 2 5 KR 96 A ok i
JEHT IR G B i Ak WSCBR W Ak 20 43, I A SR i 4R
fEAEhrR ., IEL 6 tnl DU Y DR Mt 7 v 4 e it
8] (14 216 J5 I 3 1 B 5 A4 I Sk g 0 | 43 ) i S A5
5y 15, M HARSMU AR 5 A& B 2 K
PrEALIR bR AT AL B T (a) AR 2K S 8
M5 A5 DPPH H B3 R, R EInTH0, ok
Sy B Z IR H T BR A T4 4 2 Mg 3,0
AT 1 A0 4 iy 5, o 5 ER R
BN 4 TR R 2.6 5 IR 1,
A2 M5 B T(b) RSB LRG58 5 A4
SYHR R BE ST, 5 DPPH H H1 5L 3% B 2 60 45 3L 41
oL, 2055 5 IR I RE ) de i, R AL 4 1Y 4.7 £y 1%
TR 6 vt e i () R I T, 24 5 M e B[] e R
R AE X 3 B /N B R B 240 BT A R A AT G
b2 2% SCHR A S5 8 , BIAR X 20 5 2 4/ IK BE A Bt

SR o AT 4 T B T B e S %
KR, PR,/ T RS 5 T 2t o 2 1
A 1531 0 B 42 M I 7 10 28 1 RIKEE , T4 S
B — 2 53 5 Al B % e T A U 5 A S 4
SR AR SR

1.00 -
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20

0.10

02:11 02:49 03:27 04:05 0443 05:21 05:58 06:36 07:14 07:52 08:30
BEME T ] /min
B 6 ZEREMEIEL
Fig. 6 Mung bean peptide chromatogram

LRS L £ Sk 2020 EE 395 E 108



RESEA RCH ARTICLE XIA Ji‘an,et al: Enzymatic Preparation of Mung Bean Antioxidant Peptides
and Antioxidant Activity Investigation

300 [ 600

N

% 200 |- 3,";3 400 |

i i

& E

I 100 | = 200 |

jus) =

&

Q —
0 Qi% N N o) ol o) 0 Q§ N v o] N 2]
J@f” %RX L%BS %RS %Bs %RX »@ﬁ’ DA T
& &

(2)DPPH [ LI R4 (b)ikJ5 i 7

B7 SERSEASHELEE

Fig. 7 Antioxidant ability of mung bean peptide separation components

3 4 iz I MHOD k53829l 7.0, 1L 50 ., R4
Tl A i Sk B A SR A M R B . T
PLEg S R JERE, 43 00 8 et 2 1 i | BN 5 mg/mL i ,DPPH [ i 375 R R E ik
PERR R A R L AR e DL LS A A (91.58+2.44)% , 5 500 wg/mL 7Bt H K&y DPPH H
HA B R pH 2 F T X Sk 588 1 A, 11 0 £ HHSETE bR A Y H B A BRI R RE T, St
FsF [] R0 I e £ AR S B R 454, LA DPPH A 2R T B8 J0E L 8 JE AT A3 B LR, W T AU A e T, AR X
iR TR RE 7 DA R 1 eh 3 T B SR AR by ) T O3 F BN KB 4 5 o B R AR RO S dr i
fEBOR I FE AR . 1580 T 4% O 8 AR R A5 1R Jik B,
Hh P 1T T VS ) BT B 0B 3%, RN R] 3 h,

S ST

[1]LAGUERRE M,LECOMTE J, VILLENEUVE P, Evaluation of the ability of antioxidants to counteract lipid oxidation:existing
methods, new trends and challenges[J]. Prog Lipid Res,2007 46(5) :244-282.

[2]WANG L,DING L,YU Z,ZHANG T,MA S,LIU J, Intracellular ROS scavenging and antioxidant enzyme regulating capacities
of corn gluten meal-derived antioxidant peptides in HepG2 cells[J]. Food Res Int,2016 90.33-41.

[ 3] BAENAS N,GARCIA-VIGUERA C,MORENO D.A,Elicitation:a tool for enriching the bioactive composition of foods [J].
Molecules,2014,19(9) :13541-13563.

[4 ] EBERT A W,CHANG C H,YAN M R, et al. Nutritional composition of mungbean and soybean sprouts compared to their adult
growth stage[J]. Food Chem,2017,237.15-22.

[5]1YAO Y,YANG X,TIAN J,et al. Antioxidant and antidiabetic activities of black mung bean (Vigna radiaia L.)[J]. J Agric Food
Chem,2013,61(34):8104-8109.

[6 ] DU M, XIE J,GONG B, et al. Extraction, physicochemical characteristics and functional properties of Mung bean protein [J].
Food Hydrocolloids,2017,21.131-140.

[7 1] HONG C L,CHIN K B, Evaluation of mungbean protein isolates at various levels as a substrate for microbial transglutaminase
and water binding agent in pork myofibrillar protein gels[J]. Int J Food Sci Tech,2013,48(5):1086-1092.

[ 8 ] WONGEKALAK L,SAKULSOM P,JIRASRIPONGPUN K, et al. Potential use of antioxidative mungbean protein hydrolysate as
an anticancer asiatic acid carrier[J]. Food Res Int,2011,44(3).812-817.

[ 9 ] GREWAL R B. Mung bean : technological and nutritional potential[J]. Crit Rev Food Sci,2015,55(5):670-688.

[10] SHI Z,YAO Y,ZHU Y et al. Nutritional composition and antioxidant activity of twenty mung bean cultivars in China [J]. The
Crop Journal ,2016 4(5) :398-406.

[11] B33, oz, w8, 5. 54 B PR R K i ) 4 2t Ot 8 1b 2 IR [T, & i ol BH, 2019(15):161-165.

[12] B 3CUR, 5K 2530, A 2, 55 Miivk /K i 57 22 BRAER A 1 & 9T AR TS PE R AF 52 [J]. & AR, 2009(23):274-280.

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 39 Issue 10 2020



A%, % FRRAMKGEXHEALRANTH

[13] 25357, aki A, VPO, &5, g S S0 A0 T P K0 i 4 B HpT S AR s AR 9 (D], TEVE R0l K% 241, 2013, 35(5):1063-1069.

[14] ZHANG Q,TONG X,LI Y,et al. Purification and characterization of antioxidant peptides from alcalase-hydrolyzed soybean
(glycine max L.) hydrolysate and their cytoprotective effects in human intestinal caco-2 cells [J]. J Agric Food Chem,2019,67
(20) :5772-5781.

[15] JIN J E,AHN C B,JE J Y. Purification and characterization of antioxidant peptides from enzymatically hydrolyzed ark shell
(Scapharca subcrenata)[J]. Process Biochemistry,2018,72.170-176.

[16] SARBON N M,BADII F,HOWELL N K. Purification and characterization of antioxidative peptides derived from chicken skin
gelatin hydrolysate[J]. Food Hydrocolloids,2018,85:311-320.

[17] SHAHIDI F,ZHONG Y. Measurement of antioxidant activity[J]. J Funct Foods,2015,18.757-781.

[18] H S B,AMIN 1. Antioxidative peptides from food proteins: a review[J]. Peptides,2010,31(10) :1949-1956.

[19] TENORE G C,RITIENI A,CAMPIGLIA P, et al. Antioxidant peptides from 'Mozzarella di Bufala Campana DOP' after simulated
gastrointestinal digestion: /n vitro intestinal protection, bioavailability ,and anti-haemolytic capacity[J]. J Funct Foods,2015,15:
365-375.

S S R -

4973 1B 22 B T T 25 1 IR R AT

Ve H RO R 2 B AL 5t E R B R 5 T A7) o B e 55 XU A A R 0 1T AT A L v M B AT A 24 e O Y
7 TR A 4T 38 Jie O 0L A= L AR B R T T A7 7E 2245 1) 0 P e 2 L R 3R A P T 24 5 R, A A L ok 22 4 XU DA 3R 1 T 52
P ORI R e R AR (B W i ) 1

I SCEEAE S B T A 2R AR BT R A L o A M AN T B A BAVEE E A AN D I TR R A R R S A L
VA T D0 AR A AT B LA SR R BT P BIL SR O B A AR R T A A 0 O RE T, 2 B 7 A T 24 T XU, DT R A AR f B B
TETE e 5 | PR AT A0S X A L o A PR AT BT R AT 1 245 1 Al

WFFEN DB R X R [ 87 A AEFUAE T 0 143 R (R B0 M AT B B RR E AT R AL 704, M 11 Fh 86 R fik B i F itk 47 4k
PRI 20 27 03 #r . 45 AR B, A 2L A B A 87 X I i 335 i 1140 T 28 M 0 25 (95.3% ), HE R 2 FH 4R e — s g P B 5 e (69.8% )
R R (60.5%) A% 3R (45.3%) FIRE L B 15 (27.9%) ., BB AT I 22 AR R HTPESR EE A T 0.1 ) 0.8 Z ), KL 4
WY 48 75 7 2k 100 A~ P 7E BT 1 e 5 7 LD K Al 20 T v 3R A5 I TP S B A, 3 T LT 0 5P RO AT T 24 2851 e 4 i 4
SUFNATP 256 & oA R AN % AT T8 B10R M A J1 42 5 PR 20 2 5 ik DAk 7 M SR AT BT i 24 1 oA A 2L o B A 0 T 24 1 3
iRt TR Tk,

Ji SC A 42 hittps://doi.org/10.3389/fmich.2020.01005

U5 BOR R T S 1. 4 {2 g i i 25 PE AR f# AT [EB/OLY. (2020—-08-27). http://www.caas.cn/xwzx/kyjz/307160.html

LRS L £ Sk 2020 EE 395 E 108




