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Preparation and Identification of a-Amylase Inhibitory Peptides from Mung Bean Protein
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Abstract: In this study, sequential hydrolysis with pepsin followed by trypsin was conducted on total protein and protein
fractions from mung bean. The difference in a-amylase inhibitory activity among the resulting hydrolysates was compared
and the underlying reason was analyzed in terms of degree of hydrolysis, amino acid composition and molecular mass. The
results showed that the total protein hydrolysate had the highest a-amylase inhibitory activity (16.51%). Compared with its
fractions, the total protein showed the highest content of hydrophobic amino acids (32.68%) and degree of hydrolysis (6.28%),
and the molecular mass of its hydrolysate was the lowest (< 20 kDa). Therefore, the total protein was selected to prepare
a-amylase inhibitory peptides. Finally, 17 peptides with potential a-amylase inhibitory activity were discovered by the
isolation and identification of peptides from mung bean protein. This study suggests that mung bean protein is a better food
source of a-amylase inhibitory peptides than its protein fractions, which can be used in blood glucose-lowering functional
foods or drugs.
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Table 1  Purity of mung bean protein and its protein fractions
EAME GHEN SEEEN AUREN  RERREN BEREN
RAMES 94241068 84711020 75714041 3111022 81891032

22 SEEE KGR B o- TE R B R

KHE-EEORESKEGUEALE P RED
(BGEHEED. REO. fEAD , FHE LK a-TE
MBS R IE R, SR wEIARFT R, MHERERE T
(4mg/mL) , ZREHEE & GE A IR EEA 5] 2%
R, AH5RT-RBEREA LR (BIIB) o Hhgusi
R B R, N16.51%. BRI, AFH
B A B 2 1) AT D 3l ) 008 SR 3 i A OREY, X
AJRE A 2k 8 K B L4 2 1 K B R v Y o E R I
HEERERE. 3 AN aREad, HERKMSEA
KB HHI R85 m, 0 9N12.59%F113.33% (P>0.05) ,
BRE AR R, N8.78%; X 5Ninomiya®'#l
Bozkurt ™25 (mE 7T 45 A, AR BLSR 2T & A A
AN UK B R 1 e I v



X TR Enitl=z 2024, Vol.45, No.0l 61
§12:A a EAL, SHEESEMRD. KitE, S598EAKKD
Tub b TR Y RAEN, FIREAESO kDakk 13— 2
12+ VN e
iw_ . {EZAHLE T KT, gl Beyk, RWEHL D Ko T
g— 2: HAMOKME, BTULEOK R E &G, ZE LRt A4
f@ 3: T A A TR D TR /N T20 kDaf kB, 53
S & ' e ! & ! S : 1R K AR B D B S DR SKF - A9 TV 2 1) s 410 ) 26 5 R AH X
{f&@ EE R, 245 SR T /5 TR o SR B A A 5 1
A A g,
2H 5
7-A
<100 B 61
¥ 9ot d 2 Sl
= a4
35 60 ik = (6.144092) pg/mL £t
P Fat
40— b
ﬁzo— q . é_ ;
g 0 1 1 1 1 | ,‘%‘@
2 4 6 8 10 :é & %
JEKRSE/ (ug/mL) W%_/o)' ‘% ‘% w%
AT E A BE Ak BITRERE. A
/SRR R ESEE (P<0.05) , [, B MOO@OB® 6 6© 0O 6
Pl 1 SR RIS R UK R - B P 0 250 kDa
Fig.1 a-Amylase inhibitory effects of peptides from mung bean %88 lﬁBg
protein and from its protein fractions 75 kba ~
SOkDa
23 ZEEARHRE A RKIRE AT 37kDa
AT T EA MR EARKBREE, &% 25 kDa. '
EAVLE o-JE B B3GR A0 1) 07 T 7= A 2= e ) SRR, AR A 20kDa W -
524 2B 1T EEE B EA AT R 4 T L, 25 Rt 15 kDa s '
2. B2AGR, 4 A AR RERR M FEHES ok it

G EA (628%) « SEEEA (6.02%) . GEER
wH (5.31%) MZTHED (5.20%)  XERH, EH
0 7K it P 5 G JRONT - G A T PR 0 o 28 52 TR A DR, TK AR AR
Et%,ﬁ¥ﬁ%@¢ XoF =Y AT TR A 410 1) 2R A
H X 45 B F Vilcacundo 5P B Tt 45 AL . (B8R
ETbm%m%Eﬁﬁﬁﬁm%Ehﬁmo

WA K AT IS 4> i i 5 A5 R SDS-PAGE I & .

FHEI2BAT A, 2% 8 A HLpk &c A B E60. 50, 28,
23 kDa, &5 5% 58 S %P0 g G E A0 TR E

SERBEAMTT. KKMEG, 9 HEAMKTE20 kDalbl
TS ES: HBE s %0, RWSEEAHH
Koy FEAMAKME NN TERAMK, 52N
F2 3 TR [ 1 7K T R L PG - Y A T 9 1k ) 9 1) 56 B
o SR ELIE B FURIERER (A0 K AR 4 B AR S 6.
37~50, 26, 24, 20 kDaf150, 20~25. 15kDa. /Kf#
JG ., SREIEE A RERE A RIBKTE10~50 kDax [A] H L%
P%”,ﬁ%%%éﬁam%,ﬁmmﬁﬁﬁé,mﬁ
ER A KA TR R KR, 5 2% R Rl A
KA B DA R AT PR B KT a5 o VS T R SRR . 4k
A FXAES0 kDakh tHBL— 2 HL bk &6 5, AT RE 2 LV il

AGGTEAMAGREANKGE: BaGERAIISHED

K4y 7R3 A (SDS-PAGE) : M. Marker; D% &34 %

M: @QFUIEN: OFUAREN: OFUEA: OfUIHE

Aik: ©@FEREAK:; OZEFEAK:; @ZTEAMK.
(PR 37X {8 ) S & BN (VY S (3 E)S

Fig.2  Degree of hydrolysis of mung bean protein and its protein fractions
24 fEEAESGEA TR K

A KRS TS R R R R R R
TIMIEE, Nt — B R RS EEA LY BEHa-TEH
B PR ) 22 SR R, AREF A E T B I R
B R BB, B RME2FR . 4 DMERAKAERYA
AR ESBEAHEZER, HPREARS ERBET
HEPMR R G A (7.23%)  WEHEA (6.48%) .
BEA (4.07%) « BREA (3.91%) , FFHEHRDIER
TRIEZBETFHIRKRESZGEA (8.73%) . HEA
(7.92%) « BEHA (5.95%) . FREH (5.68%) , Hik
AR & R RTH K O SR G (32.68%) .
BEA (29.32%) . BREA (23.02%) . BHEA

(20.77%) . AWFFREW, HER. HHEEAER. 0
maﬁM%ﬁAE%ﬁEW&ﬁw A, BRFEEPAE



62 2024, Vol.45, No.0lI

E6miltl =

XY TR

o JRIIEEHOH] . -V BEHENETERY . FILa R A
THIERE AR 7 REERMNGUKE LIRS =, ThHE
e HRCRAT o=V B S PR IR 22— g4k, [
3N REAMEL, KEEATEEEZHRNER. =
MR FRA TR 2 BRI 5F 5 - L e DD Bk
PRl M 2 S AR 1 KR R P i XA B T B Bk
o-YE AT B PR A H I ROR

#2 BRI R AZUERAL

Table2  Amino acid composition of mung bean protein and its
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Table3  Sequence analysis of a-amylase inhibitory peptides in
subfraction F3-3

id i ﬂ%g& %&i ﬁ%%a BIOPEPH(IE e 5
1 IFL 0902 3700 391,247 N

2 ILF 0884  3.700 391247 DPP-TIH 7]

3 LFL 0945 3467 391,247 ACE#IH17

4 LLF 0939 3467 391,047 ACESMI)

5 FCV 0874 3167 367.157 ACEIiHl5]

6 MIF 0967 3.067 409.204 ACEAMI

7 ALLF 0883 3.050 462,284 ik

8 FALL 0852 3.050 462,084 il

9 IAF 0820 3033 349.200 TR ACEMHIH
10 AIF 083 3033 349.200 Brevinin-1EA

1l VMF 0907 2967 395.188 Fidd, wah
12 w 0819 2700 430,258 Fiad. fishk
13 LPLPL 0816 1640 351717 DPP-IViIA, Huf. MK
14 QIGLF 0851 1440 576.683  a-HIARFRHNGR]. ACEAMRHI
15 FAMD 0816 0750 482550 DPP-IVAi il
16 LILLLLF 0801 3757 843.583 -

17 LIF 0866 3700 391,047 —

18 LFI 0849 3700 391,247 -

19 IFVF 0887 3575 524.299 —

2 ILLLLCCF 0828 3438 936.518 —

2 LEVF 0932 3400 524.299 —

22 LLLLLLILFLPMLL 0917 3257 1637.097 -

2 AILF 083 3225 462.284 -

% ALIF 0816 3225 462.284 —

2% MVLF 0846 3175 508.272 —

2% IMF 0970 3.067 409.204 -

i ILLLIFPF 0894 3050 974,620 -

8 LLAF 0814 3050 462.284 —

29 LAFL 0814 3050 462,284 —

30 FLA 088 2800 349.200 —

31 SLLF 0871 2400 478279 —

3 FVPP 0865 0950 458253 —

VE: DPP-TIHMHI 2 8 — JIKFE IR B - T i 7). ACEM 57 287 14 %
TR BARFGINS R ;. DPP-IVIIHIF R R KRBTV S5, —1%2
Jik 7 31 £ BIOPEPA s 122 A & B«
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