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Abstract: Using Ziziphi Spinosae semen as raw material, Ziziphi Spinosae semen protein was extracted by alkali extraction
and acid precipitation method. The Ziziphi Spinosae semen protein was hydrolyzed by three different proteases (alkaline
protease, neutral protease and papain). The functional properties and antioxidant activity of enzymatic hydrolysates from
Ziziphi Spinosae semen protein were studied. The results showed that the solubility, oil holding capacity, foaming capacity
and stability, emulsifying capacity and stability of protein hydrolysates from different Ziziphi Spinosae semen were
improved in different degrees compared with protein hydrolysates from Ziziphi Spinosae semen, among them, papain
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hydrolysate had the strongest solubility, oil holding, foaming and emulsifying properties, and alkaline protease hydrolysate
had the strongest foaming and emulsifying stability. /n vitro antioxidant studies showed that compared with of Ziziphi
Spinosae semen protein, the antioxidant activities of enzymatic hydrolysates obtained by different proteases were
significantly improved, the alkaline protease DPPH scavenging ability, hydroxyl radical scavenging ability, super oxygen
anion clearance and ABTS" radical scavenging ability were higher than those of other enzymatic hydrolysates, when the
mass concentration was 2.5 mg/mL, the highest DPPH radical scavenging rate was 95.83%, the superoxide anion radical
scavenging rate was 44.77%, the ABTS radical scavenging rate was 90.84%, and the hydroxyl radical scavenging rate was
44.77%. Therefore, this study shows that the enzymatic hydrolysate of Ziziphi Spinosae semen protein has good food
processing performance, and its antioxidant activity is significantly increased, protein sources can be used as a potential
protein resource in food, and provides a theoretical basis for the application of Ziziphi Spinosae semen protease hydrolysate
in food industry.

Key words: Ziziphi Spinosae semen; protein hydrolysates; alkaline protease; neutral protease; papain; functional
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characteristics; antioxidant activity
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HEVE W [¢(NaOH)=0.050 mol/L] Ji¥% < =M 48~
pH >4 8.2, it I {H#E B A AN AR HE T 2 5 W I = Tt
B, ATHHEL R ER S . A 10.0 mL FESATE, RS .
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KRG AFIH, 10000 r/min 55 2 min, TR —1
FLALW, BL 50 mL T4, iInA 5 mL 0.1% SDS
VW, TEE 500 nm MIESGIE A, 30 min J5 I WEOGEE
AZ[IS]O

2%x2.303x A, xD

Y, J 2 _
FLALPE(BAL m/g)——(DXC><LXIOOOOX100
AR PEESL %) = 258 100

A —A,

H: @: VAHAT L (%) s DARRERTEG o: iR
AR A ) 5T e R BE (g/mL) 5 t: BF[E] (min)
L: Y6F2(1 ecm); 2.303 7K Inl0.

1.2.10 oA S HEryI e

1.2.10.1 DPPH H HEIHFERAME  SNZEMAK T —
R TR A T A P B R AR TR] S 2 e B AV T 43
W HY 1 mL B4 A S DPPH IAWRIRS), iR F#0G
JZ )3 30 min, M 5E 517 nm &b SEE; DL 1 mL 2848
KA AR S S WA 25 LT IR, L) 0.5 mL 2848
7K+0.5 mL 95% ZBEIRAHWACE DPPH S AVEN
R XT AR U LdEAE 2 C A e H KA BRI X IR
21, I F 1A DPPH A I EEGR,

Ao—A, +A, «

0

FH1: S: DPPH H HBHEERFR(%); Ag: 25 FIXT AR
LAMGIE; A FESRZHOCIE A, ARSI RRZHIOGIE -
1.2.10.2 ABTS H HIEEFFRRME 4 5 mL #E
A 7.4 mmol/L B ABTS & W5 88 uL 2.6 mmol/L
F B ER AR IR A, B8 12~16 h, FEHl i ABTS*
fHE W . B ABTS™ifi#548 0.4 mL, | pH7.4 #J PBS
VR RS, {H 734 nm &b S EE SN 0.7+0.02, il 5
ABTS TAEM", 4350H: 200 pL ABTS TAEW S
10 pL A [A] o B2 B O 1 MR 50, &5 T ke S'G B2 g
6 min, M E 734 nm &b SGEE{H . A 10 pL PBS
AR IR E N 25 FAXT RRAH, LIgEE 2R CL 4%

S(%) = 100

B H AR L X BRZH, #2213 ABTS H i3
[Pz
S(%) = A At A % 100

0

K S: ABTS H HIEEERFR(%); Ag: 25 FIXT AR
LAGIE; A FESRZHIROCAE A, RS RRZHIROGAE
1.2.10.3 JEAEIHE FIEHRME SRS = [
EALEET ¥4 5 mL Tris-HCI 22 P79 (0.05 mol/L,
pH 8.2)Fl1 0.5 mL AR EFETIERIR A, T 25 C
KN 20 min, ZRIGHIIATE 25 °C F1i#k 0.5 mL
SRR =W (7 mmol/L) . F:P@ 10 s £E 325 nm 4b
MEIREYR G, BISRSCEGeH A . L 0.3 mL 78
TERAARERAI AR =M A E AR AT HEZH A, LA 0.1 mL
ZEIRRAI R R E 2 FAXT AL Ao FFF 420 nm
AT R W G REAE, ZEARZKVE 00 45 RO S s
TR

Ay—A +A, «

0

S(%) = 100

o S: A BT RS TSR (%) 5 Ay: 25 FAIXTE
ZHI A A BRI OCE; A,: AR ST IR GE .
1.2.10.4 FREE A HEWEFRRMME B 1.0 mL #£
SRS FeSO,(1.0 mL, 2 mmol/L) KIKAZIR 2.
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it A 7= 4 LA W g A K P RE (22.91%) , T REJZ: R T
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Fig.1 Degree of hydrolysis of enzymatic hydrolysates from
different Ziziphi Spinosae semen protein
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