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Research progress on the extract analysis method and pharmacological activity
of Hippophae rhamnoides

CUI Yutong'?, WANG Tao’, YANG Fengyan', XU Tianying'(1. Department of Anesthetic Pharmacology, School of
Anesthesiology, Naval Medical University, Shanghai 200433, China; 2. College of Basic Medicine, The Thirteenth Team of the
Fifth Battalion, Naval Medical University, Shanghai 200433, China; 3. Pathology Laboratory for Inspection of The 949th Chinese
PLA Hospital, Xinjiang 836500, China)

[Abstract] Hippophae rhamnoides is a plant with both medicinal and edible properties, rich in nutritional value and
biological activity, and has a long history of medicinal use. It is rich in various chemically active components, mainly including
flavonoids, polysaccharides, vitamins, and fatty acids. In recent years, extensive research has been conducted on the chemically
active components of sea buckthorn both at home and abroad. By comparing different extraction methods of various components, it
has been found that different extraction methods affect the chemical structure of Hippophae rhamnoides extracts, and thus influence
their pharmacological activities. Studies have shown that sea buckthorn has significant pharmacological effects in cardiovascular
diseases, obesity and overweight, liver diseases, immune regulation diseases, gastrointestinal diseases and so on, with multiple
pharmacological activities such as antioxidation, anti-inflammation, lipid-lowering, and blood sugar-lowering. Its development and
application value in the fields of health food and medicine is immeasurable. The different chemical components of Hippophae
rhamnoides, their extraction and analysis methods were systematically reviews, as well as the research progress on its main
pharmacological effects and mechanisms, which could provide a reference basis for the further development and application of
Hippophae rhamnoides resources.
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Bl LR AN D et e BB, (7R SRR RN v ) 1
Sl NI 100g T+ 58, A& R RER
12.2 ~31.4 mg. Hillz & 4.0 ~ 253 mg. ILZSH) 7.5 ~
59.7 mg; 1M &k 100g T, A& HER 9.1~
34.5 mg. #it ¢ % 75.1 ~ 182.1 mg. LI Z5 M 29.2 ~
113.4 mg®, R AR HLS A3 Hr T 2% 058 HA )
TR R SR, R, A SRR 30 41 ok 10 i i 2%
PFEIC AT e A TR, 3. 1o VDR IR 1Y) H
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FOH B R IO d5e ki DL, W43k B R IO | 2
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[2] B 5 kgbEhh, 95%Z M HPLC-DAD FIFHEESN, Fiik, T8, SRR MR R IiE BB, XE 255 HfEE
Bk 20 LS MR 'HAC NMRF 122 ~31.4mg/100 g By, HRZE $Ei5gwh, KN K, o0rid i
T HENMRYHHE M 2 4.0 ~ 25.3 mg/ SAIRAN, S b Bh
eSO 100 g i AT
1125H3: 7.5 ~ 59.7 mg/
100 g
Frbrh, R R
9.1 ~ 34.5 mg/100 gifh
2. 75.1 ~182.1 mg/
100 g
11Z51: 29.2 ~ 113.4 mg/
100 g
[4] TEEBK ik, 100 gV SSRIBAHEIE 20 mghik, — 26FPERER,  FAERIME, WY HRSERTA
BATHEE, A0 BEHEE 0.5 m170% H BEd IFPEEENEEAN  RUAR, VYN s,
| WRER, Fpeedf T B, I mAL0 ul 11N TR SE L
FEKE/ N T10%, bR i,
BV EHLE, B AhE, B, BVE
A W g
[51  HWEHE 300 ghefiRA, 2 L BB AR (IS 5 ul, 7E30°CLL — Mitpe ., LAy SRBURE, 12 SREBUEBIHK,
Bk WEE24 h2B— BRS04 ml/minPE/, Wy SRR AR, RAERL FEIN
W, 3R 5 minkEyE, A Har
3 min
[6] FRAKMAL Sml 1.5 mol/LibEE HPLC-UV  RABSEMRMGIRE AT, T:135 BERS T, HEBRTINE, #hE, EEE,
P 0, WK 30 min, F, A mg/100 g & WNZEWY, Wik SRR, Sy 2%
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70% FH BEAE K I B HR40 ul, 75 5
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TR
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0.3 ml pH 6.0 i FRUERS mmA% g SR FEAL
TARE, S MR AR R B T
30 min
TFAKfEAPMPEERIAT HEERE. ZE  4.54%  #AERSR, i 28K, 47
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159 (NMR) | 8 L2048 40 3% 9% (FT-IR) . B
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TR FH Wi IR 5 K R BV i b i e AR 2R C,
R TR 0 R B R A T A0 3K, 38 L 250015 21 73
W=, X R B TR 8 S A 0 A5, (R
WIS . PRIEEREW, A2 C K fife
TR, TG HEZ AR KL S T D
A H W AR B IR, vR BRSO
E TR | B A SRR RO | [ 2
T, EHARRIGE . BORBUA S, Hrp s i A
FRRRFEIGE th T2 R840 . S RUb AR ICCR
A, E RN T Tk fe A e, AR E R
XA FAR P A R sk A, AT IR . BB
AT =M, 44 R E, Wik —Fh B2
HerE 2R, BBy A U e B s, (H
(T A = 1) (A R = R e I DN
Ny N a1 i A o s | WA e = N
A IR S BENGR B SRR AR
1M 22 52 B 2, ORI Hod R O W B
X ATLIRH HPLC, |7 L MAE AL (GLM) | 8
1R AR A 8 35 - AT B TE] 3% % (UPLC-QTOF-
MS) | i i B0 R €3 - S (UPLC-FLD)
HPLC-FLD 5§77 ¥ 70 Hr b i 4 A= ZoM 2 U 0 1k
LR, X5 Z B T . E 2R B T I
1, HPLC JE 85 UL, T RG24, S5
BRI SHrEs R R, A FWEA 4 FhEE
Yy, iR T =W EA 3 FhEEY, #5 . p.y =
FIE X, I H PRS0 o T 0 A 00 AR 2
AREY s IR 3) .

1.4 RgRBR

bR T SR, LA R, WA E S iR
D R N Z2 A A IS Gy o e v A AR
RS iR £, ZERh - rhol 07 LS IR 9% ~ 18%,
TS B BT 2% ~ 5%, IR b, Yo ikm B AT
WEAY M, WL A . B . Brit
Y7\ YESR A ST o ARV, BRIITR o 3 M A,
WFFE M E BT . #E 2023 4F, RlE R E 7RV Ik
W 19 FHRIITR, 045 8 Pt ARG T ER AN 11 Fif
AR TR, b B AR . ARtRIA TR | B R
iR, VR . IR . A G REIR . JKIRR . T7Shk I
8o FEVDRP T S R e oA FEEL, A AR
MR T T AT TTAE SR PR AR R A AN SR S i eh,
TR & A i o TR R R A SR S i il
HR BRI | e TR R Eh R T 2 A IR IR
R 4, BRI AR TR S SR ER
2z oy o R AR AR, PRI AR RO it fid
HEARDC™ S FE &, NI R BRI A 5k gs . V0
SRR IV R (R B T VR ] 43 R I A — S ki L &
D SR AR BOE | IE T hef ik . B I0E
CUEVe HE AR R, L s I S — AT 125 1) 1y FH A
R, AR, AR, 15 Y/
R AT T R Gk, (BRI A FERT | 154
BB BT, MR EOREGS . X TUEh h
RENITR 1 73 Hr, AT 43 S A A 1 . NMR, UPLC-
QTOF-MS. GC-FID, GC-MS %%, i S AH @15 4y
Mk ml 2, YR A 16:1. 16:0, 18:2 FURSIHTR (5
L3501 45.6% ~ 49.1%. 30.9% ~ 33.8%. 4.6% ~
5.8%""%, Hirr 16:1 BINR IR o5 e K, Z VDR A
i E B RIVITR, PR AR R, Sl 4 T
Mg 4),

2 HIEFEM

XV IR . 2R iR AR
PR 45 B2 N B HAR IR B 7 1k 1) R GEpi B,
A LA B TR B BT 25 1 2 5 i 450 M Al 0 B 4%
S DI REAPE . X 22 ANEE T o i Ak
PRI, S HR S G TR VIA G . LU TR
LRUDIY ZFP 2 BVE F R TTIHE, 456 Ak 2= gy
VR AL, TR AR GE HAE O 18 PR ARSI
T SRR A U R g, SR e JR Y
— TR R B AR (1] 1) .
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[13] [EBERRIEHUE 20 CA AT, 8OCH#  HPLC 100 pZHW W DHAAM 44 C REO7 BRI IEHh
10 min, 70 TR, 50 ul 5 mmol/L TCEP, pH gk -F/S
TEBEE U2 CE 18 C AR 9.01 Ji, I sl AH M %% 25 pH
17, 5 ghE b 125 mlfy A2, FRHUI 1S R
5% IR FEMS pIFELHES 1 100 R 5]
HPLCR G H
[14] ZBEEThed: 5~ 10 gl THORBIE, 7 GLM  JHPOCIRIM BTy A S SRAER 5, SRR 250 FE2 2, 2
Bk SIHE 20 m1Z 1/ 0E O 4, Br, Vel s SR AW i SlRERE T WA
JInA0.01%BHT, 1F4°C 97.3%IEC BE . 1.8% LR LT
i P B R RLE R BN H10.9% 2 BRELI, TE AR
%20 h, 7£10 000xg N ES.L» h20 ul
10 min
[15] RS 1 SR AR, 2 HPLC 20 plEEFEA D HLC-8A Y4 KC, 4T HBE kil SRBEl B E,
200% g4 .>5 min, [iFH# HPLC, 3.7 mmol/L pH 42 B, 4 & =M WBICR I 5
1#330.45 pmid g g, ERE PR N RS, R
Wt A e U MR Y EL TR 0.5-5
pg/mBk M LHPLC A4
[16] MIGA Sk 20 gBSIERE AT AR TG, UPLC-  IREW7EKIERRUPLCR  4MMERW  SEISEED, S acish

[17]

[17]

[18]

BRAEIE

8SOBER; 78 1RR-210 22
¥k, FREE, 15 CO T

1AM, S 4eEBuchi V- QTOF-MS

WBARZEEGE SR TIH&0.1% BHARY  UPLC-FLD

BRI

R e

F S, 0, LIRS
IEE e HEE.: Bis-
Tris(5 : 1 : DIEA, FH
StrataTM x-Aw {a %4 [

HAFEIR, T be . I BEAIK

(11 DI, He ke,
7K. 50% H BN 21
(1:1:1:1)BRZY, Pz
YR T4
VPR, s
100°C 4 min, #RJ5 $ES:
F—~900 mlfY B B
Fr, 7£95°C FA#H#10 min,
BHIZEAC, M CRAHL
pHIEKZE2.9

FORE R R, BT B
AR45 mUiL A 50 mIES .05
FPFRE, B0 AT B MA
10°C 10 min 12 700xg, &
DJE, NTHUE - EES,

UPLC-FLD

HPLC-FLD

G5 LT AT, AT AR, GRS AR AR
F£0.05% BB R ES . 0.10%2,

12 . 18.0%2- TN FEFI181.85% H

BEIIR A WITE T shAH, LA

0.4 ml/minf¥) 4R34 min,
HEHARN T pl, H:IR60°C

B FH0.05% BHT ZEE4 5, AFhA: B RIR SR B0icR e, 42 FEREm, &
60% A A AESOC AL WRBFAT = HUER 5%
2h, SIEC k. ZERZEEA I

0.05% BHTHEFE, in A A5

ALERTR T, W T2 AT 7%

7%, FRIELE£70.05% BHTHY HI

Pt A, TS g, SR

YERERA ISR TR

VT FHL AR D ARSI B UEA T
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