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Plastein reaction modification of pumpkin seed ACE inhibitory
peptide and its isolation and identification
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Abstract ; Plastein reaction was applied to modify pumpkin seed polypeptide to further enhance its ACE
inhibitory activity. The effects of substrate mass fraction, reaction temperature, reaction time, and the
addition of three exogenous amino acids on the inhibition rate of ACE inhibitory peptides were studied.
The modified products were separated by ultrafiliration and Sephadex G —25 column chromatography, and
were identified by LC — MS/MS. The results showed that the optimal conditions for Plastein reaction
modification were substrate mass fraction 45% , reaction temperature 20 °C, and reaction time 3 h.
Adding leucine, phenylalanine or glycine respectively could significantly increase the ACE inhibition rate
of the modified products. When 0.5 mmol/g leucine was added, the ACE inhibition rate of the modified
product was up to 24. 50 percentage points higher than that before the modification. After ultrafiltration
and Sephadex G —25 column chromatography separation, the fraction with 89.61% ACE inhibition rate
was obtained. A total of 76 peptides was identified
by LC — MS/MS, and 4 of them with IFH, IFF,
LAAF and DFHPR were synthesized by solid
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ESWE WA AHE TR-EHORBIEIH (Q20191603)
YEE R4 5 B (2000) , 42, B+ BF 55 25 BF 5577 1) W He phase, and their 1Cy, for ACE inhibition were
£ NS KA E 1 (E-mail)461032682@ qq. com., 1.55, 2.24, 3.79 mmol/L and 7. 86 mmol/L,
BEEE . FH2F8, Y06, 1 ( E-mail ) fiona_lei@ 126. com,, respectively. In summary, Plastein reaction can
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significantly improve the ACE inhibitory activity of pumpkin seed ACE inhibitory peptide, and the

pumpkin seed ACE inhibitory peptide with high ACE inhibitory activity can be separated by ultrafiltration

and Sephadex G —25 column chromatography.

Key words ; pumpkin seed; ACE inhibitory peptide; Plastein reaction; isolation and identification
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IFF 2.24 DFHPR 7.86

33 Al LA 4 R 2 KA ACE )6lis 1k,
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Ik SR S i 2 BF ST I ACE ) Ik AA 286 &
e — 2, HON R IO & UK Y A5 2Ry 9 A
ACE 1 1 Bk IC,, 35 Bl 7F 0. 17 ~ 16. 57 mmol/L,
Zhang %50 I\ /N T 11 2 K SR 0 AS F0 A 2 Bl
ACE 4141 ik SAGGYIW 1 APATPSFW , IC., 45 51
0.002 mg/mL F1 0. 036 mg/mL; Bhaskar 257" )\ T
ok A% B ACE 41 i) ik TVGMTAKF FI
QLLLQQ,IC, 43514 30. 3 wmol/L F175.0 pumol/L,
XF LR BT, ARG TRFF 2 BR & 1y 4 Fh 2 ik ACE
RS PR T8 T S5Ok T, Ja 2 n] 4k 2 sk e TIORF
ACE 4 IR0 255 5 0E9E
3 4 it

BRPE 2 I A A 1 Plastein 481 52 W AT I 35 2L
0 IV ACE $RIRRAY ACE s P, 2 31as
0.5 mmol/g % i .0. 7 mmol/g KNk 0. 4
mmol/g HZ PRI "] #2045 Plastein K &1
Yy ACE 3RS Ve , RS SO0 S8 F T s s2 2R
(1) Plastein S W AEMG 7 ¥ 9 ACE 41 Z8 d5c i, AT A
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G =25 HJEMr B, 1@5d LC - MS/MS Zp i 4 5E 1
PEf i A BIEIR 5, IR 5 18T 4 Fhog i
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1C5, 2354 1.55 2.24 3.79 7.86 mmol/L,
Sk

1] BEBEAS, TAF, 595, 4. S AL SR 2R S ™
I AASCHES AT D] JLJr T 25,2019(3) 122 - 28.

(2] FEme, fede, RHESE, 45, p IOk 2 B AOK SR BCT 2040
BT EATE LT ] Al TR %412, 2016,32(9)
284 —-290.

(3] ZEWe T, Bt SRR, 25w JTORF i il T 2 00F 5k
(] & dh Rl ,2018,26(4) <17 -21.

(4] FER, T8, PN A e TORFIL A A IR A il 26 Ko e 4 1
[J]. P EWhAg,2016,41(2) .20 - 24.

(5] skle. M AR A &2 IRl & a9ptsE [ D] 30 U
T.K2£,2019.

(6] VLW, & 4155 , X TCE. 2 11 SN A8 i v b T A4
Lo ACE Sl Ik Byl 45 [T ]. i S 2 oAb 2 24l , 2014,
35(5): 965 -970.

(7] @PHh, ST IO T T - BERER, AR SRR
ACE il Ik Plastein MR ]. & &SP,
2018,34(2) .6 - 10,82.

(8] #h7, NN, 28 M, 4. ML 4 K5 Plastein S0 &
ks ACE Sl Ik T2k [T ]. ' A, 2017, 38
(6): 104 -110.

(O] farifpte, XA s 4 2 3, 2. i TORFER RN A Kok &R
S A TR ) PO P ) e S LR I I LT ] = Rk
2021,42(23) ;214 -220.

[10] VASTAG Z, POPOVIC L, POPOVIC S, et al. Production
of enzymatic hydrolysates with antioxidant and angiotensin — I
converting enzyme inhibitory activity from pumpkin oil
cake protein isolate [ J]. Food Chem, 2011, 124 (4) .
1316 — 1321.

[1L] iR, FLIL, TR 25D5 , 45 BRIE i D w25 1 TUFF ACE
MHIIKLT ). AR ,2021,46(9) 22 -27.

[12] . S5 4EKF ACE il KA 73 B 4l Ak 2548 70 55 A2
BAOFFELD ] I Aol Ry, 2018.

(13 ] JE A . L85 ACE i il JIk 6% 70 79 48 5 T2 1 Tl it 2
[D]. 107" RI% KR, 2017,

[14] sk Al 4 4195 ACE 4l Ik 9 i 28 25 K 0% PR AIF 5Y
[D]. 107" R3% KR, 2019.

[15] J5300.3C, BRWER , XA, 5. S8 U MR se st e[ T ]

AR T ,2019,47(15) 125 -27,37.

[16] w5 FhF, Bus, &0, 5 R a P S AL Bk m
Plastein JZ W &M 5T [ 1], Wi LAk 2~ Hiz, 2018, 30
(8):1312 - 1320.

(17 ] fretty, Emi, 35557, 55 W HE A MY I E A %
LA B AR E A [T ] % Tl K225 41,2016, 35
(6) :403 -406.

(18] 72 . V05 R 1 I At UK ) ) 2 B HG A 3% P F 5
[D]. L7 Ri% KIE TR, 201S.

[19] TOOPCHAM T, MES J J, WICHERS H T, et al.
Bioavailability of angiotensin I — converting enzyme
(ACE ) inhibitory peptides derived from Virgibacillus
halodenitrificans SK1 —3 —7 proteinases hydrolyzed tilapia
muscle proteins[ J]. Food Chem,2017,220:190 - 197.

[20] g, OB, sKm o, 5. SRS sl R @k s> & ali ik
LRELACE SBR[ T ], v [ dh 22 41, 2017, 17 (9)
142 - 150.

[21] YUE N, LI T J, ZHAO X H. The impact of extrinsic
amino acids and solvent fractionation on the in vitro
antioxidant activity of plastein reaction — stressed casein
hydrolysates[ J]. Food Technol Biotech, 2013, 51(2):
224 -232.

[22] 4R HEZE. & ACE i Bk it 4t Ak K ) g s 1 BF 50
[D]. AR Ak FAR AL R ,2018.

[23] XU, £7%, T— 1,5, SR SRR LR
il IR R A5 A8 2 5 B A LA de [0 ] & dl Bk, 2021,
42(12):123 - 129.

[24] AR, RN, TEW, 5. o - FLAE A IR ACE Hi]

JRHRE 9 16 K Bk [T ]. £ dh Bh o2, 2021, 42 (24)

100 - 107.

FHT B2 I SOyt E S LD . T

7 Jo8 VLR R ,2020.

[26] ZHANG P, CHANG C, LIU H J, et al. Identification of

[25

[

novel angiotensin I — converting enzyme ( ACE) inhibitory
peptides from wheat gluten hydrolysate by the protease of
Pseudomonas aeruginosa[ J/OL]. J Funct Foods, 2020,
65: 103751[2021 — 11 —24]. https://doi. org/10. 1016/
j. jft. 2019. 103751.

[27] BHASKAR B, ANANTHANARAYAN L, JAMDAR S.
Purification, identification, and characterization of novel
angiotensin I — converting enzyme ( ACE) inhibitory
peptides from alcalase digested horse gram flour[ J]. LWT —
Food Sci Technol, 2019,103 155 - 161.



