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Fig.2 Base peak ion chromatogram of synthetic peptide RK7
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&1 RK7THWHPLC £RMH%
Table 1 Score table for HPLC results about RK7
g4 £ B B 18] /min W@ A2 /min- WV %5 /wV W8 AR % % 25 /%
1 8.519 124 665 13 641 0.166 0.696
2 9.332 74 965 098 1 934 096 99.579 98.699
3 10.818 192 471 11 862 0.256 0.605
& it 75 282 234 1 959 600 100.000 100.000
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Fig.4 The effect of peptide mass concentration on the scavenging rate of DPPH free radicals
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Fig.5 The effect of peptide mass concentration on the scavenging rate of ABTS free radicals
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GSSH 5 3DZK Xf 4 )5 13 5 34 X4,
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P4 Site 4 KA A 1 ADXTHEM S, Site 5 X
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Fig.7 Interaction map between RK7 and 3DZK
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Fig.9 Interaction map between RK7 and 2FLU
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(3.88 A) Fll Asp394(4.99 A)IE il 5 A [A] B &5 1
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%% ;RK7 5 & KL W 5% KL GIn359 (3.43 A) Al
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GSSH 5 2FLU X} #2514 8 16 Xt 4,
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GIn359 (4.31 A) Arg362 (4.66 A) Asn381 (3.28
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3 itig

JIR AT AR A T2 28 LA A5 0 (R R R 5k
LG5 ) MG K PEAT OGP, £ PPIFH Caco-2 41
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Xk A /N b Bz 240 i W W2 am LA R A R T
fRZ I, S B4 SR 73 73 B i <1 000 u Al A7 1
HL A HE S B KPR, B B SRR AT £
B AR, 0 EL A W0 R P S 2 AR ORE R T AR
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Fig.10  Interaction map between GSSH and 2FLU

3 T A 1 (Tl it o i TR 0 | A L 3% )
SPrE AL RE 1 (Total antioxidant capacity, T-—
AOC) K I 70 & a0 2 T 22 Fh 2 5L W2 (AL 45 bk
SR AR MR ) P B A 16 M, 45 R & o
(Trp) . B i & B& (Met) | fi% & B2 (Tyr) . 41 & MR
(His) #1212 (Lys) B2 (Cys)6 & FLiz B
BB P E ARG PE . A, 4L E R (His ) 1 Dk
L] DASR HEPIOXT H - 25 S R ( F 3 ), DA
TR R BB AR E P, KR (Arg) fig
AR S LR S PTRALRE 1, BRATIAR P B 3
o MG P (ROS) I A4 il 5 3R 348 i P U5
PEHT AL [ AL U (CAT) i A ALY B AL g
(SOD) & e H ik ik %Ak W il (GPX) 45 136 4, 411
il EA LB 77 R A S RKT 040+ it
875.25 u, Hi KM K 42.86% , HF I H B 11 4= 4
LR CRKT R S A AR (Arg) . AR
(Pro) AR (Lys) HER (His)  F 2R (1le) ,
A5 2 R P AU AR S PE D RK7 B e Ak T
PEBEE T S,

AHEFELL GSSH Ay FHAEXT BR 3 2o A4 S 40 4
A% PRI e 5 & B RK7 B 884 (19 DPPH Al
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FLVE B BE 1 5 Tonolo ZE19VHF 98 B9 4 Fh & ALK
ARHPHPHLSFM . AVPYPQR . NPYVPR i
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2 Mg P T E AR R A9 IF AN, DPPH 3208 T B
K Z RS F BESEER W] ABTS H 16 BR fE
NEPEAEEZ A BHERR, EEmR
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2FLU A9 % 2 iR 5% 5 Asp394 J& RK7 Al GSSH 5
2FLU J¥ B &8 Y 36 6] 25 45 1 45, Ser390 J& RK7
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4 Zig
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Antioxidant Activity and Mechanism of Yak Milk Hard Cheese Bitter Peptide RK7

Liang Qi"*, Song Xuemei'?

(‘College of Food Science and Engineering, Gansu Agricultural University, Lanzhou 730070

Yang Baojun'?,

*Functional Dairy Product Engineering Laboratory of Gansu, Lanzhou 730070)

Abstract Objective: The purpose of this experiment was to study the antioxidant activity and mechanism of the bitter
peptide RK7 identified in yak milk hard cheese. Method: The bioinformatics methods were used to calculate and analyze
the physicochemical properties and biological properties of RK7. The solid—phase synthesis technology was used to syn-
thesize RK7 in wvitro and detect its antioxidant activity. The molecular docking tool was used to study the antioxidant
mechanism of RK7 based on the signal pathway mediated by longevity enzyme family sirtuins (SIRT1-7) and adenosine
(AMPK). The results showed that the instability index of RK7 was 19.84, the
hydrophobicity was 42.86%, the biological activity score was 0404, human intestinal aabsorption abilty (HIA) was 09072+,

monophosphate—activated protein kinase
blood—brain barrier penetration abilty (BBB) was 0.9701—, acute oral toxicity was 0.6259, and the synthetic purity was
99.579%. When the peptide mass concentration changes in the range of 0.2-1.0 mg/mL, the scavenging rate of DPPH
free radical was 12.26%-53.78%, and the scavenging rate of ABTS free radical was 80.86%-87.86%. RK7 formed 6 and
5 hydrogen bonds with NAD* degrading enzymes (3DZK) and cytoplasmic linker protein (2FLU) respectively. The amino
acid residues Argl40 and Aspl47 of 3DZK and the amino acid residues Ser390 and Asp394 of 2FLU were important
active sites for binding to RK7. The combination of RK7 and GSSH with 3DZK and 2FLU showed similar molecular
mechanisms, binding to the Site 1 area of 3DZK (X:. -11.93, Y. -1.30, Z: 0.38, R: 10 A) and the Site 2 area of
2FLU (X. 833, Y. 13.99, Z. 2041, R. 94), respectively. The above research provided a scientific basis for analyz-
ing and explaining the antioxidant activity of RK7 at the molecular level.

Keywords yak milk hard cheese; bitter peptide; antioxidant activity; molecular docking



