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Abstract: Sea buckthorn is a deciduous shrub with strong vitality, which belongs to the plant with homology of medicine
and food. According to previous studies, sea buckthorn has a large amount of protein in its leaves and seeds, which belongs
to high-quality plant protein resources. Peptides can be obtained from sea buckthorn protein or raw materials through a
series of operations such as enzymatic hydrolysis, electrolysis, acid-base catalysis and so on. This paper summarizes the
existing literature and data to compare the principles and characteristics of different extraction methods of sea buckthorn
protein and polypeptide, analyzes the amino acid composition and molecular weight of protein and polypeptide, and
introduces their hypoglycemic, antioxidant, sobering and anti-inflammatory activities. Although sea buckthorn protein and
polypeptide have many kinds of activities, the application of compound method to prepare protein and polypeptide is less,
and the research of structure and activity is not deep enough. It's necessary to strengthen the research from above aspects to
promote the development and utilization of sea buckthorn protein resources.
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VAT L R BB BushIkseEnE b . Brifia .
Tl Sk A A K N2 2R R 25 )y T UL A 25 B
JEH[Z, 4*7]o

YA, Vot PS5 15%~20% IR A, v
TR B 29 30% BYER RS, M EE P A
IEFRFPIEFE, A 18 FhE MR, KAWL 32
SR, VDR 1 T S S R, S AR
PRIB A R U BRI . BRI 5 RO i I
PR A, (B2 H A TR AR AR D, XX
—HBIT TR ITR B

VPR Z IR 2R K f# T ) IR o Fi BE
TE 50~5000 Da Z[H]AARGERR MR, 3F 3 7E 5000~
10000 Da Z [H] YRR KK . 43 FE B AE 50~1000
Da Z[AIAFR /NI SRR ARERAK, 3X &8/ NrFHEY
RIGHS A #R HAA ARG 0 A s, W HFR = AW
WK AEWTEPER— M 2~50 2 FEmR AR 3,
TEAE AR PN B E g Mol RIS HEE AN . B
HiF, B 22 P IF ST TR B, 21420 06 P IR HLAT & 1
B I . A, PUEA . PUR . P e S E N,
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VR N SRR
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P B R R 53R 7 b, SR R E S
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L5 SR T RERF A 22 5507
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NSRRI PR BRSO I S R . AR AR
U8 3 o A AR B VAR 1 00 A Al B B
S pHI1., BH& L 1:14, IR EE 60 °C. B [H] 60 min,
RS TR HOR R 53.08%, £3-HI M=k H
Frimchy 80.51%. IR WY [MIRER IR PR FR T H
WP e, O AR S il S ik 80.03%., HiA
NTESEE VDR AT R AR R 7 L2 2858
SR R 2 B [RIAESR A T v, (E g A
pH LA A 2, BUR TR 28 4 n) 8, Y maii i
LS, B 22 =R | R . DR S R
A T B S A ) AP 2R, i e PN 2 P RIS
FAMRER I R Mz AR I WA AR B BT N 28 R 24
BRLA E UL 22 e a2 A1, AR AR R, g
PR ITLYE FIr PR I HY B 2R i i 22, S S (AR, 16
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B i o SR B 11 1 153 A 53 BT, 6 1 3 A
52.85%, VEILIE TR TLIAHE I 1

113 P A R R SO
BT, 7R A 0, SR A pH K
VAPRCHEAT IR . FE 5 R A5RS)  FI0 o1H 5 T
HE T S BT S T R R, SR FAE
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Table 1 Comparison of extraction conditions and extraction results of protein from different tissues of seabuckthorn
J5et BRAR ] (min) T4 pH BRI (C) BRI FEHCR(%) EAEE %)
VbR 60 11 60 1:14 53.08 80.51
VDR ALY 40 12 35 1:12 79.30 89.67
YRR 50 12 50 1:12 78.80 80.03
[l 100 13 100 1:60 22.75 47.28
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i FHRRFE R YT — AP PR B I, Yol P r 2 IR
WA, X PSS G WA S TR AN, i
sy, RIDKE By 5 08 Pt UM 25 -5 B O e 1,
R I IE IS 73RN 11.39%, 1588 5- 5L &
EHEEE] 84.18% P, 5 A R (¥ AR 1 4lE AH th b2
51 30% ZoA7, X [FIAE R AR Bh s 0= iy
AL,
1.2 DERZBRAERES A

JRIZ T IS R, IR SR 5 B P TR 2 E
SAIEIRL I, AR HENA AR A i DA A e ER
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FERACH IR, £ 2B A T P T 2
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FHIESS A e B A T 25 B DE: 14000 U/g,
B L (m/V)1:50, pH10, 32 E 45 °C, BgfERTE] 2 h,
T T HIKIREE R 19.88% . XA BT JFCK]
PEAT I A %) T v TT LA 3R e o Ak 3R AR B e 19
pH X85 R LAY FE R, 16 AT AR fb B 2 IR Y
T2, S FU AT S A B2 AT 4EE | EHIR .
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LR AR PR B BRI S TR A, A SR
AR T2, BIBEARIEE 52.5 °C, & 2400 U/g,
A g 3: 2, FgfEAT A 80 min , IRHIHKE 3%,
T P BACO AE R IR S 55 °C. NS 0.35%. B
6 h, BfEfi#E pH11 02548 N PR B i i vl 1, 7R
A [ S R R A BE 5350108 75.38% Fil 13.55%. b7
S VPRECR BRI TR A T IRAR B, BAR T
PRz, A0 i TUcA v sk P A RS0 e,
I RIS 5 .

R AR R AR F AL AN W], A5 20109 Z iK1
RN FE . Eeanfd FH R i PSR
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fiFt, AR RS 2 ) Z Ik i/, IRTEEE A
BEAS 2 e . AR 2 AT, BEAR RIS AS[A] i 1
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FEANE T LA RN BRI AT TSR], R
PP IL L, B an: DA BRASRFe bR S 2 s
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FEARAT 2] v il 5 BT T A 25 SR e 4 U AR
S T ASRILEAT BEPEE I Z K, A5 A RE
T %) AT X 2 T PO S Tt P DR SR SR e - AR S
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Fig.1 Preparation flow chart of polypeptide with protein as enzymolysis material

K2 AEEVERTD R Ik 5 5

Table 2 Preparation conditions of sea buckthorn polypeptides with different activities

fik ST a3 S HR(%) BHIR

NIRRT Neutrasefiff TN 3%, BRALE1:15,45 °C, 1h 4.48 [31]
PR ok AN F JNAERE4000 U/g, pH6.5, 50 °C, 3.5 h 38.80 [32]
AR EEIK e A il JnfiER£2500 U/g, pHB.5,37 °C, 5 h 65.17 [33]
b MR R R pHT, A HEIE2400 Ulg, LI A3:2, IRHIHE3%, 52.5 °C, 80 min 72.07 [19]
Rk 2R S 5000 U/g, pH2.5,50 °C, 4 h 65.85 [33]

» Prote AXH A & i SN 3000 U/g , pH6.5, 50 °C, 4 h 54.67
U] [34]

[ERE Sl JINAERHEE3000 U/g, pH2.5,40 C, 3 h 40.03
P& I A K JHRZE JINEE0.35%, 45 °C, 6 h 75.38 [35]
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BAEH FH 0 5088 71 Bt uE i . BTt
W SOH S R Ak et asJE SR RUZ T
BOUKFAFERGR S . M2 T R BN vk . RN
PRREBE R FEL UK LA S S FR R AR R UK . BT . [ (o
e BEREILPRDY . BRIEDY SR RS B D i 1
T MR AT 43 B8 47 AT B R IR, KASHY AP 2557
K SDS-PAGE #E474lifh., 356 F 3L i1 5l Bh 3o g
W /F, B FNE S A1 53 AT ASGHAT ST S 5, ATV
YRR
2 IPBRERNZIARGE S
2.1 EBHEM

VR b S R AR T AR L BREE .
PSEIAE AR A SR A o AT X BT SREAN W) DX g v/ i
AR A, 45 50 4 BRBREE 1A 0 &t ey, (HLR:
= AR ], AR R & B AR 2, Hop
T EL A ViR 8 1 & s T 6 R IXPY, A2
ARUS SR Osboren B4 )7 04T 86 F1 43 2, X s 42
H P BIF RO R RS B 53T EA 43 BT AR s B AN
BREE & 3R 22, Bl 26 VRV 85 1 & i A X EAIR,
S H A2 OIS AR o 38 A ) H Pk - ST R A
M VR P AR S S AR A R E LT U
R, FUHAE pH BE& 5 B8 S R n] 500
H VOISR PR AR A PR PR B 880 2 Tk AR 1, VDl
2B T H S B R Y
2.2 FEBAM

FARLIR ZH W53 BTl H SR FHZ LR 3 343 BT
OB TS AE T L . YR b S A 18 Rt
12, J& Foe B . BB AL AR & it
WA, &A WEIR T tfrrE2ER Ik 3)., ¥
ORI DR B P15 — PR 2 L R R A 2 R b
P o ok SR AEE RO g 0% S5 S) HXh vboRh 2 1
AT IR T WA IS 2R . B ER & i %, (iR
T fIK, RSN SR KA AR St
A ARSI R (A VD DR R B P A T2 R )
HTASH, ASTRIER R EO AR I 25 PP 2 e & et
ASIE], DREE R A A SR s TR E A, PR TR
PRI 8 Va8 B e v TR PR rh 2 SR
L, PR AR P S R AR A R S i e, IR
1 B it /b, YRORP R DN &R & B i D, SR
Ja, WER & K . RV Z 4, 24
o BIEVE AN W) Hbs X g ¢ e v S0 L R 2H B B A T 43T
54 HL X AR S P 18 B & SL R B E AR 17.79%~
22.51% ZIal, AR . 5T 2R . IR & i, 5
VPP A IR A AT e 25 5, (R L S AR
Ty 22 SR HL A i AR

FE VPR PRI AR RN R S R R T Ee g T A, v
R RATREE B 1 75 IR R BN TR T AR
F1 4.59%, H. vb BOFF R o 32 25 11 82 77 20 L 1R
346.8 mg/g, AEH 5T FAO/WHO #E X bR HERE
B 350 mg/g, BRILZ A0, YWl A S5 K S E A ST

K3 AR BRI IR A LB B
Table 3 Comparative analysis of amino acid composition in
different parts of sea buckthorn

SRS V(%) DRI (%) YRR (%)
IER - 3.41 3.05
SR 11.63 3.10 0.31
EIENIT 228 4.89 261
HHMR 1.32 1.02 0.73

LN 5.41 3.95 1.42
SEHETR 8.75 7.09 4.00
KN 5.82 4.01 220
HaEmR 6.93 442 2.62
KEER 3.69 14.64 11.15
AR 3.29 2.94 1.20

PNRES 1 11.23 11.43 9.10
ZLH R 435 5.88 3.51
KA 10.67 24.50 16.8
WER 455 0.14 3.16
it 2R 6.98 2.61 18.30
HEm 4.65 453 2.00
=N 1.32 0.52 0.60
[HiE=Ni 248 4.09 2.11
ES AN 4.10 - -

TE: =R ARG o

FLPRFP AT B L3, th kil LG S v aR
F &R0 BT AR B B
23 oFE

VR 1 R R ) oy I R 225k A T ke ik
it B2 4 SR T M Ik g 5 S PR, UK 25 (sodium dodecyl
sulfate polyacrylamide gel electrophoresis, SDS-
PAGE) 1 /55 R 5E B8 (2,33 5% o %T BV & Ladakh Hb X
17 ARV R it o SRSE L R i B 2R T
SDS-PAGE, 1527 (1433 A/ IMRPR VR ZEANE]
MiAS[E], H2 I #2831 4 F R R e 96~
88 kDall, BEFFERY SR FH TCA-PNEREZRE L JiFh -+
RIS 2B 1, FIJH SDS-PAGE Wl 5 Vb i fh Az S Y
§10 s E AR EI R4 7 ¥ L = 5 N6 B e = WA £1 52 S R A
45~9.5 kDa Z[a], Vol R N H T B2 KA E H TE
66~20 kDa 5 14.4~6.5 kDa =2 [d], XIJHEEFLEN 2/
TSR I o s X I B R U LA B A9 26 1 43 F HodbA T
TS . AT AE 5~10 kDa U AR £, 5 Ebik
F] 40.91%, HIRJE43F 3 KT 10 kDa BYZH 53 A 43
LEIREN T 26.14%. Uk SCRE TR A AP EAR R 22
BH, 2Rt T T FH USSR DL S B 1 A HEE
ITIEAFETEL

EFFFRHCY X L6 T 25 -5 & i a1 oA
1t B i A AR 1 o> T8 E2EAE 14.3~20.1, 22~29,
30~37 kDa, Bfifi# A8 MK Z IS, s FH/T 1 kDa 19
el 15% - FF 2= 23.07%, 7E 1~5 kDa X Ja] B9 25
FAKEE B 17.95% B T2 21.6%, M KF 10 kDa
MR IR LU RS T 33.4%, LTI Y,
S FRARORREIK . AR FIFA R K
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AR FA S-S B, W AR o3 B S AAS BT AL
5 A TS IR, A SDS-PAGE 14y i xE 45 2 1 1k
SR BRI IR 4 T AE 3.3 kDa LR, 4T &N
2.5~3 kDa K5 5~20 kDa fJIKAH EL, 2.5~3 kDa H
A GRS TR IRE 1, LA g RaT A, A=
PIEPERBSF IR ST RN . B BRI ZE 9
AR, X T AR G5 ARSI AS LA, o, i SR aiff g B
R Z BRSF2H -
3 IPBREBRZIREMENE
3.1 [EmiE

1= MUBR R ERAE (5 DL o H AT 1R 22 14 e I
BB, BB I BOR AR . R 40T
N, P ES G D VI 1 43 B s TR AR X )
A THE'S 8 JH, Ml A /)N Ry v S 44 e, A Bl
MR VAR A9/ BRUALEEZK IR T db/db Bl PRI A%
HU/INER, HHIHERT LAFE PR 1 mT AR AROHE PR /N B
PRI MBS & i RIS, At A i o v DR (X
BRI/ B E BT AS 2 T AH R Z5 HL0> 2744, a8 A] A
W DRI 7N BRI S RE (Kl 7K AR A fig B v ok 25 11
FRIREE IUAEAT LR, 0ok 74, 1 30 ok VR T B R e /) BRI v
Hr C 2 P #E 1 (C-reactive Protein, CRP) . 4l
i A~ 2 -6 (Interleukin-6, IL-6) . #% %% 5% A T -«6
(Nuclear factor-«8, NF-«8) . IR FE P F-a(Tumor
necrosis factor-a, TNF-a) 7K, {8 A A 2H 2 b iR 1R
AL 4 (AMP-activated protein kinase, AMPK)
FYTERAE B JE 5 K1+ 1 (silence information regulator
1, SIRT1) 35 P 18 5i , 3 11T 5 1% 48 26 M -6~k 1R Wil
(Glucose-6-phosphate, G-6-P) . ¥ 55 1l Hiff 334 i -3

(Glycogen synthase kinase-3, GSK-3) . A& i A=
ik % #2 B 1-o( Carnitine palmitoyltransferase 1-a,
CPT1-o) BYFRIK 5 TR, MR S 2= APT, I/ R
AOMEPRIPGAEIRAF BN S BRILZ A1, AR £
B W RS MR REy DA I AT 1B 7K ST 5], VDl
A FRLE BB A ) R DU AT B . FLERAT B . T Bl
MR RIS ZH YA 255 3, BRI TR DU W A sk
/b, MRV i B Rl B DR IUB g o0, Al HG
AE AR S 2 15 7K o YUAN S8 O aIESY
WSS T VR 1 AT 3 b PRovs /s B JE O AR A
FFPIE RS, NI FAl PRI RE IR
3.2 PukEM

VPR — PP BRI S AR ), DAV D i SR Y
PUARAR AT DL SR K S TR B, PR e s2 R
SHARMA Z5H 0 A3 50 b g s $2 G 59 41,
39 kDa 13 FHANVS B R o B a4k th 19 41 kDa
HEARAPIGETE. EAMASIRIE VPP rhaiifh
1 IV 2EILT BT E 4% GARIRLRA T X R 5 5T
A BWAE T, A LT B B 4 SV R I
T R R PR AR O 2 e B ARG L R X S B Py e e
PRl 2 5 0 R B P ERAT A B VE IR . BRitk
Z AN, YDA 43S R B T LT R R LA
FEVE, v LILR A 5052 Ve R ITAE , REARAE Ve Rk
RSB, AU T ZRILT Bl n] e S
T CBF/ERF HAGIR R S am el
3.3 BEEEM

MNAEFEN B, KFBSGF L FEAEHE AR,
J& R AR AN K, —/INER 3 LAl A B AR

4 VIR X Z R AL
Table 4 Hypoglycemic mechanism of sea buckthorn protein and polypeptides
A= SR My i) SEHREEIR FEFIBLER S5 30k
1 TR FIRIREIE SRS R VB T AR IR 5 R i /) B e 8% TnRyD Bl /s U B O 3 I E A [12,44]
HHURNEEEEIRAA R P 20/ B 25 SR M /KT i T o /NG 2 32, 98199 i e AP, 3 m
BRI FIRYT 2/ R SRR S BR2H /I B LEOSUBE P I LR Il i
FFE JEFFRECR IS 2, SRR MU s R i b Vb
HAARE, /N ERIE A — e R .
2 VB FIK SPFZLb/dbBE IR HUpi /N5 HAB AR L AT SR 2, Hlt G, B VD EE FonT 2 i Bl [35]
CBERGEGf TS ) AUNR, BEEL BB G, VR A I 5 B A el 3 B B /N ek R T R
i HIRYT 2/ U F I N, 2 Vs A IAYT R BR T Sl G IR % i T 4
B HEDS S, 0V WUST . TS PR AL T JRAR . JREE AL A1), AT 2k Ul 4l PR
Y 5 5 B ARTR YT 4/ UM L BIAG; @ 1 8U8 etk
AT RN, VAR TR YT T LASGE M R 5 e Y
INBEBT VSRS | R IR IR R R X G A Al
3 BRI SPFZb/dbBE IR o/ NROK RGN, A 2Ee, IREL, BACHIREEE Ve o B AR moli R [41]
AN, IR, RIS, YR AT /N R RGO, /1N B A A s g, e
FE AR AVR BOIRAS ARG, VR A 20 il s 2 /N T A IR i
WK IR 25 YR TR YT 24/ IS BB KOT W AR 0
RIGIT Y/ B, MO RRZE T A B R B R IRYT
/N,
4 TR TE A B DR TP AL B /N R AT B W T IR 2 YO e AN U R R [43]
FASTZI 5 AL B SRR AR L, MU PR R AT AR B R /N BULAR 7K T, 98775 8% PR

PR BUK - B 2 AR, 25 IESRTE SRR, SAREEE, Hh
=R AR R AR I RS FRAIG, R IR A A
(8] AR SP-FF 1o 5 AR 2H /N BUILSE P CRP ., IL-6, TNF-a,
NF-kB 1 e, L8R ARG LA L RAE 7 17K -3
FEAR; VDR 1R YT /N BUS /N BUFINE Hh ) AMPKC P4 38
iR, SIRT17K 421, G-6-P, CPT1-a. GPHIGSK-3 1)L A
FEAR RS,

/NIRRT I K- LA B S
AR O B 1) 5 Pl R i o
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W, PPN PR G HEH o TR R AL B, S5k
A, A SHAPLRE A48, 2 AKn]H s i b
SR Z IR N 2 B S v v, e
CEEAR U o 5T 2 BH AR TVER 1A IR A 14 VD e 22 K
HA S SR S S AR, (8 Z2 IR SR /N B
Ak, /N BRIV P 2 5 e B S AT PTPAS S AR 2H 1) /)
ER, ELAEP B TRt Ay /B2, RS m R v 22 R A A
fETE A5 B A
34 HIEUEM

AR L HAE (1) SCEE AT I L AR L ZE AT
HA NG, AEFSE I S L PR G R Sy £k
e B AT W 2 B SR ), R 2 o DR
R ZZ RIS 22, AT AR AT 2B o R RV AR T
Tt i —SE 21 PR EAA IR A, I Fask el veE A
Gl AR U FH A B R S DA R 2 IR T R R
INE DG B AR PN SRS M B SEEGAS N, AR R
Hr M2 I B AV ISR T R AT B L VDT EQER .
A V00 ] 2 BR A 109 2B K B il AR L R Prote
AX AR A 2 Y R X S AT B L V01
PR A 4 o £ 3] 2 BR P LA I 4E FH, Prote AX &2
G 8 B B PR TR LY B R R, e
B A BB A 22 R UL T DA PURP IR A I E . b
S, FRYE CA IS 2 5T 1= 7 500~2000 Da i
PRI P B BRSO B 424 2 B SCEE DRSS T VR
Z K EA PR, (B TV 22 A B2 %) B R
EASEEIDNERAY A i) eE i R N AR RN
PE—2E 5% .
35 mMEMEM

FLAE 2005 4O 223 R BV i g ) B AT
XHE AR T 10 C-6 JKE 5 IRE AR ML S AL R B PR AT
FALVE . v B ) RE B Ay Hb D I AR5 S
AN . Lok A SE BRI 5 . 0 R U PR AR A
DNA #i455, FH-4ERp4 bt A /K OF, (H 2SI =
PR TSR . BIH BTN IR, EA
FEUE VD IR LA PTG PED 33 930 AR
PP A 5 22 BRI T i RN | 2R 1 4 A
I RIS 26, M2 IR IR &R . AR . 4
SR . HERE . AR . PIRARSEA R e
BF, BRPT At S5 gt i, A ISR R B LE S iR
[N B PO R e R /e Vo o A4 (1% 2 S i Va 57/ R
Z k5T 1~2 kDa BRI PR, iR &
FA Tt/ it 22 IR 0BT S AL RE 7580 T A JTCAR, F il i 2
P, 32 TP 2 P I A A S 2 1 22 K S Ak
T 1~2 kDa B} . FUHBRTESE H Bg§] 2 biE e
JRIEFE/INERL 8 ], TR MR 3 22 IR /N AR Y 3 4
AU RN D H K ST 5 AR SR AR AR 9 /N BRAH
FE 3 $ v, DI o TR, LSS SRAR A UERH T
I R EA AR,
3.6 REEREEMY

AHW5ER, KT 2000~3500 Da FVLH

Z2 RGN R PIATRG 104 H AR AT H v PRSP
B NNEFR SR AR R B, H k3RS T AT

PERE 1, 4 TN 500~2000 Da F Z2 ik 7T DAHE 55 1A
EEBMAER AT, HZRWE IR RZN 2%, 43
TR BE PR S DRl As, X — P9t T AT XS Y 4R
FRW, MISHRA 55 WF5E T v jplin w32 4 %o & 4F
ZHANTHEAFLH i) BRI S B2 R VEF, 45 5 R By i
PR RSN T3 EE -y (Interferon-gamma, IFN-
P) e L CD25 By 43 A MHC-IT 3%, (B 1941 it
RS FE AT B AR, A1 B AR LY AT BRI S i 2
REEEES o AT R VIR 8 o = TR R A KPR
mE 25 TRl vl Vp By, &4 Vp 8 & Z R
PRI IR, TRV V 837 DL SRl ik
W N RO TIREAIR T A TRLE, $8 S SeEas B TIRERY,
3.7 KIEN

ARPEXT PV P MR i B AP R e /D BRI 2
i PR 2K S E W 60, vk 2 FnT LA /) BR AR
NP SAE PRI T 2R, A MNAA ST IE B v gsint
P EA TG R, A PR S B TN B
ELMEARMEEA TAC R, & BRI NO .| 175 51—
FH AR A B (inducible nitric oxide synthase, iNOS ) Fll
A AL BF-2 (cyclooxygenase-2, COX-2) HYJ 22 1Kk Fl
TNF-a., IL-6 Fl IFN-y S542 5 P 519 42 e, %S S X
YA TG S AT R U Th AR B BT oK Ak
GEEBED,
3.8 HeEEM

Vh R 1 RRE s /) BRI B E B (R PR
JH, FHUD A 1 RS0 PRI /) BRL, A A JE 11 240 Y
SR EEAL. B/ INEEBT RS . SRR A R
FEERPEARNERS S FR NI Sy gt T+ 2 e, & B0
URIAT YR SR R IR T Ree N, TR
JilriE T HGECE TR BRI, 2= S5HUE b BTG k.
FOTE AWV | e AU REAZ S5 A A LU 53 24 45
AATE B BT ERIA S TR, HH L AT HEWT L X e i,
FrlEE LA L TRt RAvbch sUR AR HAE Y
ARSI VD BRCR A EE 1, R 12.8%~22.4% B B4R Y
A ImBEH e o il b, SR ek b a2 R i Rl
SV T i, SO BR M 2 SE R AR 2 R 1 & o, 32
= T APBHE IR EDS . eSS JURE S B AE
5 mg/mL B XK 2R IEEA 76% HRNHIFEHE,
4 RE

FRE VSRR AR E )z, H RV OR FH 223
%o BEE AT TR HAE FRA R ARIR A, VPR E 4
JSAT ST B 22, (BT VR (1 B RIS
R Bi I BAE G o, B ANE ) 12, 5IHABSIEY)
MRS AR L, STV ER L S IR A s
WFFE SCEEEC WAL, T Vr 2t g, B8
BT i P 2 it HOE /D EGHA T T 45 FRAE, iXJ1
AF)FHa R A BRI N HYER . RBIEEAE M
BTN, YRR I SIRTE R 2 | 645 . M i &%



%43 0 3 O, A VB QA IR I RETG TS R - 453 -

O3 A 36 A RIVE T, MRS TEARRILAE, X T
HE TR H e, [R]rs HR HIYE FE i
ool .

&% 3k
[1] REE AREE, BRE, F. RS 6MEAT &I
A5 T kA3, 2017,38(22):331-335. [ZHANG CH, QI Y X,
CHENG K R, et al. Advances on research and applications of Hip-
pophea rhamnoides[J]. Science and Technology of Food Industry,
2017,38(22): 331-335. ]
[2] SURYAKUMAR G, GUPTA A. Medicinal and therapeutic
potential of sea buckthorn(Hippophae rhamnoides 1.)[J]. Journal of
Ethnopharmacology, 2011, 138(2): 268-278.
[3] ez, T, |, 5. koM Ee s it & [J].
A5 g, 2020, 33(5): 15-16. [ DU X L, WANG X X, TIAN
XY, et al. Research progress on comprehensive value of seabuck-
thorn[J]. Cereals & Oils, 2020, 33(5): 15-16. |
(4] FRA, @R, §2CE, F. MBS AT B e
Hrre At R[], 63 142,2019,40(21): 15-22. [ CHANG Y J,
GAO Q C, CAO X H, et al. Research progress on active compon-
ents of seabuckthorn and their effects on gastrointestinal microor-
ganisms[J]. Packaging Engineering, 2019, 40(21): 15-22. ]
[5] JAYASHANKAR B, MISHRA K P, GANJU L, et al. Super-
critical extract of Seabuckthorn leaves(SCE200ET) inhibited endo-
toxemia by reducing inflammatory cytokines and nitric oxide syn-
thase 2 expression[J]. International Immunopharmacology, 2014,
20(1): 89-94.
[6] JAYASHANKAR B, SINGH D, TANWAR H, et al. Aug-
mentation of humoral and cellular immunity in response to tetanus
and diphtheria toxoids by supercritical carbon dioxide extracts of
Hippophae rhamnoides L. leaves[J]. International Immunopharma-
cology, 2017, 44: 123-136.
[ 7] OLAS B. The beneficial health aspects of sea buckthorn(Elae-
agnus rhamnoides(L.) A. Nelson) oil[J]. Journal of Ethnopharmaco-
logy, 2018: 213.
[8] RA, %k FHRALYRTHEREGEEEFRN]
FR i BB R 5 7 &, 2010, 8(2): 41-43. [LIANG Y, YIN L Q.
Differences in soluble protein content of Hippophae rhamnoides[T].
International Hippophae rhamnoides Research and Development,
2010, 8(2):41-43. ]
[9] SINGH R, MISHRA S N. ¥7 & Ladakh 3 X i) #het R 52 A
FERaSEEPALABERZAG LA ] BRI HRARS
F+ &, 2006,4(2): 15-19. [ SINGH R, MISHRA S N. Relationship
between protein content and nitrozyme activity in leaves, fruits and
seeds of seabuckthorn in Ladakh, India[J]. International Seabuck-
thorn Research and Development, 2006, 4(2): 15-19. ]
[10] x) %, A Z K, B4 BB R R R kot 69 8 8o
S [T]. B ERIERBE R 5 K, 2004(2): 41-45. [ LIU A D, QIN
S M, WANG J F. Analysis of nutritional components in leaves of
Hippophae rhamnoides in different areas of Shaanxi[J]. Internation-
al Research and Development of Hippophae rhamnoides, 2004(2):
41-45.]
(1] &5, BB, X B-F, F. &8 R AN SR LR
(J]. & s A5 ,2020: 1-23. [ ZENG Q, CAI Z X, LIU Y P, et al.

Research progress of bioactive peptides from poultry eggs[J]. Food
Science, 2020: 1-23. ]

[12] YUAN H, SHI F, MENG L, et al. Effect of sea buckthorn
protein on the intestinal microbial community in streptozotocin-in-
duced diabetic mice[J]. International Journal of Biological Macro-
molecules, 2018, 107: 1168—1174.

[ 13 ] SHOBAKO N, OHINATA K. Anti-hypertensive effects of
peptides derived from rice bran protein[J]. Nutrients, 2020,
12(10): 3060.

[ 14] MARYA, KHAN H, NABAVI S M, et al. Anti-diabetic po-
tential of peptides: Future prospects as therapeutic agents[J]. Life
sciences (1973), 2018, 193: 153—158.

[15] PAN X, ZHAO Y, HU F, et al. Preparation and identification
of antioxidant peptides from protein hydrolysate of skate(Raja
porosa) cartilage[J]. Journal of Functional Foods, 2016, 25: 220~
230.

[16] GEETHA S, SAIRAM M, SINGH V, et al. Anti-oxidant and
immunomodulatory properties of seabuckthorn(Hippophae rham-
noides)—an in vitro study[J]. Journal of ethnopharmacology, 2002,
79(3): 373-378.

[17] 235 RRARPIGFTRREGAMRMEL M) X RAL
Eaeysiiink D& S: B3 K5, 2016. [ WANG F. Relation-
ship between function and structure of cashew protein extracted by
different methods and exploration of protein purification[D]. Nan-
chang: Nanchang University, 2016. |

(18] A&, @Atk & oy R IUE I 25 sk i 89 5T 52 [D]. &
4. L d K5, 2011. [ CUI M. Extraction and functional properties
of seabuckthorn seed meal protein[D]. Wuxi: Jiangnan University,
2011. ]

[19] #3&7%. 3 BT H 4L B A o) & & 3L 75 AT 52 (D). ora:
JoFa Ak K %2, 2018. [ PANG Z F. Preparation and activity of anti-
oxidant peptides from seabuckthorn seed meal[D]. Shenyang:
Shenyang Agricultural University, 2018. ]

[20] SRTHE, B RIEIT, IKREK. #7585 A W oA=& & 09 2 e
RIB A7 [T]. Hid m 1, 2008(8): 56-58. [ ZHANG W B, KU
E B J, ZHANG Y. Extraction and amino acid analysis of Xinjiang
wild seabuckthorn kernel protein[J]. Grain and Oil Processing,
2008(8): 56-58. |

[21] ARG Iy BEORRIEARTUL LS5 EET
1, 2009, 16(6): 33-35. [ ZHAO C W. Study on extraction techno-
logy of seabuckthorn protein isolate[J]. Grain and Food Industry,
2009, 16(6): 33-35. ]

[22] AF®, mE, T2, F BERRIBRTEAORLL
A7 [J]. & A4, 2018,43(5): 275-279. [ZUOLL, ZOU L X,
XIANG X L, et al. Study on alkaline extraction of seabuckthorn leaf
protein[J]. Food Science and Technology, 2018, 43(5): 275-279. |
(23] #k##. Siok Ik 2h A A b &% A& MHF R [D]. 7 b
I K %,2016. [LIN M L. Study on the function and preparation
safety of delicious peptide[D]. Beijing: Beijing University of Tech-
nology, 2016. |

[24 ] ZHANG Z, WANG Y, DAI C, et al. Alkali extraction of rice
residue protein isolates: Effects of alkali treatment conditions on lys-

inoalanine formation and structural characterization of lysinoalan-


https://doi.org/10.1016/j.jep.2011.09.024
https://doi.org/10.1016/j.jep.2011.09.024
https://doi.org/10.1016/j.intimp.2014.02.022
https://doi.org/10.1016/j.intimp.2017.01.012
https://doi.org/10.1016/j.intimp.2017.01.012
https://doi.org/10.1016/j.intimp.2017.01.012
https://doi.org/10.7506/spkx1002-6630-20190127-346
https://doi.org/10.7506/spkx1002-6630-20190127-346
https://doi.org/10.7506/spkx1002-6630-20190127-346
https://doi.org/10.1016/j.ijbiomac.2017.09.090
https://doi.org/10.1016/j.ijbiomac.2017.09.090
https://doi.org/10.1016/j.ijbiomac.2017.09.090
https://doi.org/10.3390/nu12103060
https://doi.org/10.1016/j.lfs.2017.10.025
https://doi.org/10.1016/j.lfs.2017.10.025
https://doi.org/10.1016/j.jff.2016.06.008
https://doi.org/10.1016/S0378-8741(01)00406-8
https://doi.org/10.3969/j.issn.1672-5026.2009.06.010
https://doi.org/10.3969/j.issn.1672-5026.2009.06.010
https://doi.org/10.3969/j.issn.1672-5026.2009.06.010
https://doi.org/10.1016/j.jep.2011.09.024
https://doi.org/10.1016/j.jep.2011.09.024
https://doi.org/10.1016/j.intimp.2014.02.022
https://doi.org/10.1016/j.intimp.2017.01.012
https://doi.org/10.1016/j.intimp.2017.01.012
https://doi.org/10.1016/j.intimp.2017.01.012
https://doi.org/10.7506/spkx1002-6630-20190127-346
https://doi.org/10.7506/spkx1002-6630-20190127-346
https://doi.org/10.7506/spkx1002-6630-20190127-346
https://doi.org/10.1016/j.ijbiomac.2017.09.090
https://doi.org/10.1016/j.ijbiomac.2017.09.090
https://doi.org/10.1016/j.ijbiomac.2017.09.090
https://doi.org/10.3390/nu12103060
https://doi.org/10.1016/j.lfs.2017.10.025
https://doi.org/10.1016/j.lfs.2017.10.025
https://doi.org/10.1016/j.jff.2016.06.008
https://doi.org/10.1016/S0378-8741(01)00406-8
https://doi.org/10.3969/j.issn.1672-5026.2009.06.010
https://doi.org/10.3969/j.issn.1672-5026.2009.06.010
https://doi.org/10.3969/j.issn.1672-5026.2009.06.010

. 454 - é’uﬁ&‘r\“/ﬂ*ﬁ

20224 2 A

ine-containing protein [J]. Food Chemistry, 2018, 261: 176—183.
[25] ®R K, BRIk, va 5@k p A i s R & 8RR
BRI LA BB 547 [T, e & 2 S 3R,
2016, 7(3): 1321-1329. [ TIAN J M, CHEN G L. Optimization of
water soluble protein extraction from seabuckthorn seed residue by
response surface methodology and analysis of its amino acid com-
position[J]. Journal of Food Safety and Quality Inspection, 2016,
7(3): 1321-1329. ]
[26] & B, £ M4, RRAD, F. 0 HAT & O 698 F T 5
BRI LRI Resr R [J]. &8 T LA, 2012, 33(17): 240244,
[LINGM S, CUI M, ZHAO C W, et al. Study on the alkali en-
zyme two-step extraction process and function of seabuckthorn seed
meal protein[J]. Food Industry Science and Technology, 2012,
33(17):240-244. ]
[27] E#4&, kA HZM, WAL, 5. BE8HY 2RI BFEEN
TEHRI] F g, 2012,37(9):31-35. [ CUI M, LING M
S, SUN M K, et al. Study on extraction of seabuckthorn seed pro-
tein by alkaline enzymatic two-step method[J]. Chinese Journal of
Oil and Fat, 2012, 37(9): 31-35. ]
(28] Awesk, £if, 2| 24k, . I HATH T &G RRR L ZAH
R AT FEHXFFIR,2017,19(7): 63-66. [LONG X Y,
LONG T, LIU Y L, et al. Study on extraction technology of protein
from seabuckthorn seed meal[J]. Journal of Liaoning University of
Traditional Chinese Medicine, 2017, 19(7): 63—66. ]
[29] A&&, £5%, ssm &, F. -t 2 A& 2RI
o5 & B, 2019, 55(1):30-34. [ ZUO L L, JIAO T, ZOU
L X, et al. Study on the preparation technology of seabuckthorn leaf
polypeptide[J]. Food and Fermentation Technology, 2019, 55(1):
30-34. ]
[30 ] &7 -, i by & & B AR 8 L AL & b 3 R 8 B
M ROR BB R AER [D]. S0 & T K5, 2020. [ SHUD
Y. Antioxidative activity, hypoglycemic effect and renal protective
effect of seabuckthorn seed protein enzymatic peptide in mice[D].
Guangzhou: South China University of Technology, 2020. ]
[31] Skms, 57, 28 &, ik b &bk o ) & & 2 2O 1T
(J]. & &= 5 M4k , 2010, 26(6):67-69. [ HUANG P, SU N,
WANG C T. Preparation and efficacy of bioactive peptides from
seabuckthorn [J]. Food and Machinery, 2010, 26(6): 67—69. ]
[32] M. MY HATEHR &2 Attt % a9 FF R [D]. L& L&
X #,2016. [ CHEN T. Study on the preparation of functional pep-
tides from seabuckthorn seed residue[D]. Shanxi: Shanxi University,
2016. ]
[33] #ARUP. A HoFE R & ERRG AR [D]. KR Lk
%,2014. [ LIAN W S. Study on preparation of active peptides from
seabuckthorn seed residue[D]. Taiyuan: Shanxi University, 2014. ]
[34] B, ZF 4, %450, . i dhAr & 06 M = 20 09 4k W ST 3
WA [J]. s AH5,2015,36(11): 91-94. [ CHEN T, WANG C
Q, LIAN W S, et al. Antibacterial activity of enzymatic hydrolys-
ates from seabuckthorn seed residue in vitro and in vivolJ]. Food
Science, 2015,36(11): 91-94. ]
[35] 4FJFra, fedt, XMk, 5. i #ofF & G AT db/db /) R
HEE M BRI Y AE R ] R & Tk A3, 2020, 41(21):
317-321. [SHU D Y, XIONG J, LIU P Z, et al. Hypoglycemic

activity and renal protection of seabuckthorn seed protein peptide on
db/db mice[J]. Food Industry Science and Technology, 2020,
41(21):317-321. ]

(361 #HHF, MHar, . A EMRIKEH & 5 B sl K Z AR
M £ R BT R R [J]. & & T A3, 2020: 1-19. [ XIE B, FU
H, YANG F. Research progress on preparation, purification, identi-
fication and structure activity relationship of bioactive peptides[J].
Food Industry Science and Technology, 2020: 1-19. ]

[37] KASHYAP P, KUMAR S, SINGH D. Performance of anti-
freeze protein HrCHI4 from Hippophae rhamnoides in improving
the structure and freshness of green beans upon cryopreservation[J].
Food Chemistry, 2020, 320: 126599.

[38] iK%, & &, FRIET, #1758 R Bl 7= 09 5 2k 2 AP A=
& b 5 5 W B A B8 R R R B o 4y BT 50 (D). AR e I
2007(10): 79-82. [ ZHANG Y, GAO W Y, KU E B J. Studies on
the fatty acids and amino acids of oil and protein in wild Hippophae
rhamnoides seeds from different areas in Xinjiang[J]. Grain and Oil
Processing, 2007(10): 79-82. |

[39] faath. iR A LA T & & e b ok gk & sk 2 [T].
oF AL M F A, 2019, 17(8):2600-2606. [ XIONG C W. Estab-
lishment of two-dimensional electrophoresis mass spectrometry sys-
tem for flesh and seed proteins of seabuckthorn[J]. Molecular Plant
Breeding, 2019, 17(8): 2600-2606. ]

[40] REZR, a4, Kok, F. Il Ea S R akamak
B AT AR [T]. M3 Bidde ©,2006(4): 7-8. [CUIY M,
WANG L X, ZHANG L, et al. Analysis and comparison of amino
acid composition of seabuckthorn seed protein and soybean protein
[J]. Inner Mongolia Petrochemical Industry, 2006(4): 7-8. |

[41] /b8, A, UMk, F. k& g ARkt
db/db 45 kg7 /s R 04 B dn ot A R (0], & on T b AH3, 2020, 41(7):
309-313. [LIUH X, SHUD Y, LIU P Z, et al. Characteristics of
seabuckthorn protein and its hypoglycemic effect on db/db diabetic
mice[J]. Food Industry Science and Technology, 2020,41(7):
309-313. ]

[42] &ABIh, &K, 2FF, F. AT HATE I LA E K
(J]. R = Fm T (5F)),2012(12):59-61. [LIANW S, GAO'Y,
WANG C Q, et al. Processing feed grade active peptides from
seabuckthorn seed residue[J]. Agricultural Products Processing
(Academic Journal), 2012(12): 59-61. ]

[43] KRBT ARG 2T 2 BAEARBER D RAR N B bt s
K B -F 89 F4E A [D]. &-fe: 4 e Tk X %, 2016. [ ZHU X
P. Intervention of seabuckthorn seed protein on hypoglycemic and
inflammatory factors in type 2 diabetic mice[D]. Hefei: Hefei Uni-
versity of Technology, 2016. ]

(44 ] E IR, 2 bk G 334 fRm I R 4k 2 BRs R AR89
#vh [D]. A 0E: A2 Tk X %, 2017. [ WANG W J. Effects of
seabuckthorn protein on intestinal microorganisms and lipid meta-
bolism in diabetic mice[D]. Hefei: Hefei University of Technology,
2017. ]

[45] SHARMA B, SAHOO D, DESWAL R. Single-step purifi-
cation and characterization of antifreeze proteins from leaf and berry
of a freeze-tolerant shrub seabuckthorn(Hippophaer hamnoides)[J].
Journal of Separation Science, 2018, 41(20): 3938-3945.


https://doi.org/10.1016/j.foodchem.2018.04.027
https://doi.org/10.3969/j.issn.1003-7969.2012.09.008
https://doi.org/10.3969/j.issn.1003-7969.2012.09.008
https://doi.org/10.3969/j.issn.1003-7969.2012.09.008
https://doi.org/10.3969/j.issn.1003-5788.2010.06.020
https://doi.org/10.3969/j.issn.1003-5788.2010.06.020
https://doi.org/10.7506/spkx1002-6630-201511018
https://doi.org/10.7506/spkx1002-6630-201511018
https://doi.org/10.7506/spkx1002-6630-201511018
https://doi.org/10.1016/j.foodchem.2020.126599
https://doi.org/10.3969/j.issn.1006-7981.2006.04.004
https://doi.org/10.3969/j.issn.1006-7981.2006.04.004
https://doi.org/10.1002/jssc.201800553
https://doi.org/10.1016/j.foodchem.2018.04.027
https://doi.org/10.3969/j.issn.1003-7969.2012.09.008
https://doi.org/10.3969/j.issn.1003-7969.2012.09.008
https://doi.org/10.3969/j.issn.1003-7969.2012.09.008
https://doi.org/10.3969/j.issn.1003-5788.2010.06.020
https://doi.org/10.3969/j.issn.1003-5788.2010.06.020
https://doi.org/10.7506/spkx1002-6630-201511018
https://doi.org/10.7506/spkx1002-6630-201511018
https://doi.org/10.7506/spkx1002-6630-201511018
https://doi.org/10.1016/j.foodchem.2020.126599
https://doi.org/10.3969/j.issn.1006-7981.2006.04.004
https://doi.org/10.3969/j.issn.1006-7981.2006.04.004
https://doi.org/10.1002/jssc.201800553

%43 0 3 O, A VB QA IR I RETG TS R - 455 -

[46] KASHYAP P, DESWAL R. A novel class I Chitinase from
Hippophae rhamnoides: Indications for participating in ICE-CBF
cold stress signaling pathway [J]. Plant Science, 2017, 259: 62—70.
[47] MICHEL T, DESTANDAU E, LE FLOCH G, et al. Antimi-
crobial, antioxidant and phytochemical investigations of sea buck-
thorn(Hippophaé rhamnoides L. ) leaf, stem, root and seed[Z]. 2012:
131, 754-760.

[48] NARAYANAN S, RUMA D, GITIKA B, et al. Antioxidant
activities of seabuckthorn(Hippophae rhamnoides) during hypoxia
induced oxidative stress in glial cells[J]. Molecular and Cellular
Biochemistry, 2005, 278(1): 9-14.

[49] ZR, A, RIAA, 5. Db I 6% 8 S KR AK
HAF R[], i 08 R A4, 2016, 44(4): 474-479. [ LI L, CHEN
S J, KANG J J, et al. Study on antioxidant activity of seabuckthorn
oil complex protein peptide solution[J]. Shanxi Agricultural Sci-
ences, 2016, 44(4): 474—479. |

[50] ERJ". & 8AF%& G B At 40 BACAE AR (1], o E 4
%3k,2014,29(4). 42-45. [ WANG M G. Preliminary study on an-
tioxidant activity of enzymatic hydrolysate of seabuckthorn seed [J].
Chinese Journal of Cereals and Oils, 2014, 29(4): 42—45. ]

[ 51 ] PENG L, KONG X, WANG Z, et al. Baijiu vinasse as a new
source of bioactive peptides with antioxidant and anti-inflammatory
activity[J]. Food Chemistry, 2021: 339.

[52] CHEN M, NING P, JIAO Y, et al. Extraction of antioxidant
peptides from rice dreg protein hydrolysate via an angling method
[J]. Food Chemistry, 2021: 337.

[ 53] MISHRA K P, MISHRA R, YADAV A P, et al. A comparat-
ive analysis of immunomodulatory potential of seabuckthorn leaf ex-

tract in young and old mice[J]. Biomedicine & Aging Pathology,

2011, 1(1): 61-64.
(541 FRI,ATEM%, T 5%, 5. 08k Vp It R & B8 I% LR
st 0], & A5, 2014, 35(21):229-233. [LIG, HE Y F,
DING X F, et al. Preparation of Hippophae rhamnoides V, powder
and its enhancement of immune function[J]. Food Science, 2014,
35(21):229-233.]
[ 55] JAYASHANKAR B, MISHRA K P, KUMAR M S Y, et al.
A supercritical CO, extract from seabuckthorn leaves inhibits pro-in-
flammatory mediators via inhibition of mitogen activated protein
kinase p38 and transcription factor nuclear factor-xB[J]. Interna-
tional Immunopharmacology, 2012, 13(4): 461-467.
[56] TANWAR H, SHWETA, SINGH D, et al. Anti-inflammat-
ory activity of the functional groups present in Hippophae rham-
noides(seabuckthorn) leaf extract[J]. Inflammopharmacology,
2018,26(1):291-301.
[57] #R). B ) #k (Hippophae rhamnoides subsp. sinensis) 1~
F) AR B2 F Wit 6y ve B £ 7 55 T 5 5 & G 49 547 [D]. AT
P E A S AR AR (RAR A AT R PT), 2007. [ XUG. Re-
sponse difference of different populations of Hippophae rham-
noides to drought stress and analysis of drought induced proteins[D].
Chengdu: Graduate School of Chinese Academy of Sciences(Cheng-
du Institute of Biology), 2007. ]
(58] 4%, Koz, ADHRRIE L mILE G 3D HR K %
& AP A S8 AT A T]. K P AR AR, 1994(3): 127-130
[ HE X Q, HE X Q, DAI X J. A study on the partial replacement of
fish meal in the feed for the fingerling of Leiocassis longirostris by
the single cell protein of seabuckthorn fruit residue[J]. Fisheries
Science and Technology Information, 1994(3): 127-130. ]


https://doi.org/10.1016/j.plantsci.2017.03.004
https://doi.org/10.3969/j.issn.1002-2481.2016.04.13
https://doi.org/10.3969/j.issn.1002-2481.2016.04.13
https://doi.org/10.3969/j.issn.1002-2481.2016.04.13
https://doi.org/10.3969/j.issn.1002-2481.2016.04.13
https://doi.org/10.7506/spkx1002-6630-201421045
https://doi.org/10.7506/spkx1002-6630-201421045
https://doi.org/10.1016/j.intimp.2012.05.011
https://doi.org/10.1016/j.intimp.2012.05.011
https://doi.org/10.1007/s10787-017-0345-0
https://doi.org/10.1016/j.plantsci.2017.03.004
https://doi.org/10.3969/j.issn.1002-2481.2016.04.13
https://doi.org/10.3969/j.issn.1002-2481.2016.04.13
https://doi.org/10.3969/j.issn.1002-2481.2016.04.13
https://doi.org/10.3969/j.issn.1002-2481.2016.04.13
https://doi.org/10.7506/spkx1002-6630-201421045
https://doi.org/10.7506/spkx1002-6630-201421045
https://doi.org/10.1016/j.intimp.2012.05.011
https://doi.org/10.1016/j.intimp.2012.05.011
https://doi.org/10.1007/s10787-017-0345-0
https://doi.org/10.1016/j.plantsci.2017.03.004
https://doi.org/10.3969/j.issn.1002-2481.2016.04.13
https://doi.org/10.3969/j.issn.1002-2481.2016.04.13
https://doi.org/10.3969/j.issn.1002-2481.2016.04.13
https://doi.org/10.3969/j.issn.1002-2481.2016.04.13
https://doi.org/10.1016/j.plantsci.2017.03.004
https://doi.org/10.3969/j.issn.1002-2481.2016.04.13
https://doi.org/10.3969/j.issn.1002-2481.2016.04.13
https://doi.org/10.3969/j.issn.1002-2481.2016.04.13
https://doi.org/10.3969/j.issn.1002-2481.2016.04.13
https://doi.org/10.7506/spkx1002-6630-201421045
https://doi.org/10.7506/spkx1002-6630-201421045
https://doi.org/10.1016/j.intimp.2012.05.011
https://doi.org/10.1016/j.intimp.2012.05.011
https://doi.org/10.1007/s10787-017-0345-0
https://doi.org/10.7506/spkx1002-6630-201421045
https://doi.org/10.7506/spkx1002-6630-201421045
https://doi.org/10.1016/j.intimp.2012.05.011
https://doi.org/10.1016/j.intimp.2012.05.011
https://doi.org/10.1007/s10787-017-0345-0

	1 沙棘蛋白及多肽的提取
	1.1 沙棘蛋白提取方法
	1.1.1 碱提酸沉法
	1.1.2 醇法提取
	1.1.3 热回流法
	1.1.4 复合法

	1.2 沙棘多肽的提取方法

	2 沙棘蛋白及多肽的结构分析
	2.1 蛋白组成
	2.2 氨基酸组成
	2.3 分子量

	3 沙棘蛋白及多肽的生物活性
	3.1 降血糖
	3.2 抗冻活性
	3.3 醒酒活性
	3.4 抑菌活性
	3.5 抗氧化活性
	3.6 提高免疫活性
	3.7 抗炎活性
	3.8 其它活性

	4 展望

