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Abstract: In this study, the activation rate of alcohol dehydrogenase (ADH), antioxidant properties, stabilizing effects on
ADH, endogenous fluorescence spectra, and amino acid composition of ADH-activating peptides from sea buckthorn seeds at
various concentrations were assessed in order to investigate their mechanism of action and stability under diverse conditions.
The results demonstrated that the ADH activation activity of sea buckthorn seed peptides is concentration-dependent, with an
activation rate of 48.92% observed at a concentration of 10 mg/mL. Strong free radical scavenging capabilities were exhibited by
the peptides, with a DPPH free radical scavenging rate of 87.17% and an ABTS free radical scavenging rate of 99.76% achieved at
a concentration of 1 mg/mL, while an -OH scavenging rate of 87.98% was reached at 4 mg/mL. ADH is protected from free radical
attacks by this activity. The sea buckthorn seed ADH-activating peptide can interact with ADH, causing structural extension of ADH
at concentrations of 5 mg/mL and 10 mg/mL. This structural adjustment facilitates the binding of ADH to the substrate, which is also
the basis for the increased activity and stability of ADH. The amino acid composition of the peptide is considered relatively balanced,
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with a rich content of alcohol-metabolizing amino acids such as leucine and alanine. The sea buckthorn seed ADH-activating peptide

is stable under heat, acidic, and alkaline treatments, exposure to certain metal ions (Na', Ca?’, K'), and to gastric digestion. An

inhibitory effect is exerted on its activity by Fe" and Fe*" in a concentration-dependent manner, and approximately 50.70% of its

ADH-activating activity can still be maintained after intestinal digestion. In summary, sea buckthorn seed ADH-activating peptide

exerts a strong ADH-activating effect, creates a stable and favorable environment for ADH, and demonstrates good stability.
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Fig.2 Antioxidant activity of sea buckthorn seed peptides
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Fig.3 Effect on ADH activating peptides from sea buckthorn

seed on ADH stability
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WL Y Trp B JE 5 88 kP, 541 1 A1 3 4T
FIAL, FEVD W ADH B0 IR SR E Y 5 mg/mL i)
SATN, ADH MBUE F Rie I Bk, bt
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Fig.4 Effect of ADH activating peptides from sea buckthorn

seed in the intrinsic fluorescence of ADH
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Table 1 Amino acid composition of ADH activating peptides
from sea buckthorn seed (g/100 g)

R E S

Asp 9.88

Glu 10.62

Ser 3.97

His 2.68

Gly 3.64

Thr 2.27

Arg 2.93

Ala 3.21

Tyr 4.86

Cys-s 2.47

Val 3.66

Met 1.21

Phe 3.27

Tle 1.53

Leu 3.37

Lys 2.69

Pro 5.23

&F 67.47
BRI KB p 15 31.84%
A LB P15 25.61%
R AR BR LA 12.69%
S Ak B BRI 12.05%
PLB AR EIR B L) 9.75%
s F FIRBL Pt 26.68%

E: BRKMRIERSS Ala. Met. Phe. Leu. Ile. Val. Trp
#=2 Pro; AL RILERSE His. Tyr. Leu. Trp. Lys. Met #=
Cys; X4t R HBR4E Leu. Val #= lle ; &% AILBR4E Tyr. Phe
o Trp; 6% RILERLE Leu. Lys. Ile. Thr. Phe. Val. Trp A=
Met ; FLE AR RALE S Leu. Ala.
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44 ADH B078 JL 23 [A) 48 GOk 3 s B i A e e X —
B SR EAT PR MR G DL K ADH 2 e P56
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W AT P AR Fa g () NAD, Bl ADH [F) %6 B, M T 3%
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BRI IE w8047, (it oW iR S AR & A
4k, His. Prov Gly JUMEEBRN & EWENEE,
IR IR AT — e R R A 2 R R
PR3 %4, VD ickr ADH B0 Bk 16 2 R 36 1R 2L 7]
T F 7 BRI AE D TE R AR Th Y, X SRR
W [R A I AE 15- 70 B ADH 380 JIK 78 B 95 27 F 2 2445
BCEA T R B AT B
7 B ADHIUE R o AU 1
PO T 5 pH {H A8 40 75 £ 5 I T # BN L,
pH B AT 5 S AR S84k, B30 51 AL Bk I B AT
SR HEPERY, W Sa. Sb B, EASZIGE
U . pH AEYERI P, SRIRZH 556 FRALAH L33
LR 2R, RV BOF ADH BUEIKA & R I
IAa e MU R R e . ZIER SRR aT T
il K, A AFE RN BRI 5] R R AR e 1)
Z ) AT K B FE A R A, RS S RO A
AN S50 kv A A i BT, A S i YA pH B 2~10
(491 BBl O 20305 A2 40K 7 B b I L 264, SRR VD
¥ ADH BUE K B A BRI = 5 K& ).

SEMEEEMOEE Y EEMEZ — &
SEIGHRST T Na's K'y Ca’'s Fe™'. Fe'' %ibiliFr ADH
WOE RRE R R, 45 R Sc FroR. i B A N
Na's K'\ Ca™ Xf Bk S ma g/, R 76 41 v o i 9Kk
1 mmol/L i 8 76 & & M I /(P <0.05); Fe*' &5
Fe'" ke MR K, fE B FIRE N 1 mmol/L i
ADH A0S 2 40 A A 2 22.76% F1139.15%, W] #E
N Fe —RIERE PN SRR EREEAILS
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Fig.5 Stability of ADH activating peptides from sea
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R ZHIREEESRES OREBEN, W
¥ ADH B0E Ik 44 4 B0 B 8 T 158 45 3
KBl sdfrn. BRI, &8 &ABEREDHE
K ADH WS 1 0% T B E 5 ) HE 40 2 3 X
(P>0.05), HAEEOMKES, ADH BUIEE L
B, (A BATIREF T 50.7% MiETE. Xn]
82 TV WO ADH BE IKIR B A2 e v R 4, ]
HC BT % o pH ME LA oK B B E B D) e v K B
7 JiR 2 1 Bl #8230t Ol Lys F1 Arg () JIK B A S 1
SRR R T B AR g KM, 51 ADH BUE TS
PR B, XA b T XK RIR LR R
18 1) Bl VA7 R

3 Z5ig

AHIE 50 [ 98 Vb Wk OFF ADH 3403 Ik (9 ADH B0
MUEE R T 0F 0. LI R W, ADH BUE R 5 W B
ADH BUEKIREZE LI —EMER R R, KR E
WIS 5 mg/mL 2 J5 ADH B0 R 1 K RAMS P42,
10 mg/mL B} ADH % %N 48.92% ; ¥k ADH
TEIRRIH R E B EEBRAE T, AR Rk
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Leu. Ala (2R EERN S BHENEE, N
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