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[Abstract]

Amaranthaceae. It mainly grows in saline soils, on beaches, and around salt lakes and is distributed across both inland and

Suaeda salsa, also known as yellow bearded vegetables, is an annual herbaceous plant in the family

coastal areas of China. S. salsa, as an adaptable plant, is often utilized for the improvement and restoration of saline-alkali
land. In recent years, the focus of research on S. salsa has gradually shifted from plant physiology to pharmacology, and its
effects on blood lipid modulation, blood pressure reduction, and antioxidation have been explored by many scholars. Based
on a review of recent domestic and international literature on S. salsa, this paper summarized the chemical composition and
pharmacological mechanism of S. salsa to provide a direction for the efficient utilization and expanded development of S.
salsa resources in the field of medicine and health.
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fRIIMR . 20, BEEAESFr, HRAHE.
oAl DUk IR NG AFARE, LR BoR T AR
iR NE IS AR, RERHE BB B
TFti AR ) A Bl ) 28 B2 5 1) B AR, A Gk
J K 24 BRAT P B0 AT 5 728 i O =7 3 G A
Mo R B R Ry AT A U b DX AR R A 1Y
Yoz —, IR H 2 BEGROT R ZR , 37K
TFRMAE, AALRERS & A HH BT A= BT IR, SEREAS
a7 Bl BT = A XA R, R O [ 5 IR 2 A
AR R TR o A SCHR AR SR M 5% 1 A2 1 b 2
AR LA, A5 AR [ A SN D SCIR I S48
A Ay 6 b 32 7 B2 24 TLAE U IR AT SE FIT K
R BES %

1 LERS

AR B 1 Sy B SR U i XN R, L
FYRFES, &AM S 24350 i iR
(CLA) FERBTFHY, VIREIIEY) . R H
BT A . RIRIALE WA AE YIRS A P 55
S Gr, BABREIFRME.

1.1 £

ZHHE AR = RBBIRY i 2 —, EhHums%E 2 h
HAYUES ., a5 2. B TS A
PRI SS3-N1, SSP2-2, SGP-1-1, SGP-2-24¢
ZWE, ZWEIURE . CEIUREEERR . BURLRE S R
MR, W1,

1.2 EELY4g

JEEAAM AR, Pag%R . W, RIK
BARTRR GRS, Ao AR, FEAEE
THY B 40 BE Y pRE R R EE EENTY
B, B PMEARE, FRZ60.2% MEEEL

Y, HA A T 4. 8% (1 AT Ik I & 27 4E 1 95. 2%
REVERE R AR, [RIAT, A e 45 B £ b ik
ENEEA s RS . RRE R, BB K2
o HE R B RRFE A i T B2

1.3 CLA

CLA J&—Fp EZORIE T R 4 sh W R & & Kzl
AN AR TR, W R ST ST AR SR AN B
SRR EFR, 7k C H,COOH"™ ", CLA{E
S — R B S BE R, RS 21t
SREE SRR, BA A AR, R I R
BB MK AEREAR . P YSETh AL HAR A1 CLA
TERLY e /D, EL AR B R m I 310 R o 0
R 60%~75%, &l % CLA Y R 4F R,

1.4 HEAZEY) R

WEA ) B A AT IS . PrAE LS TIRL, 7E
R O G 0L 0 T TR LR 2 o P EE A, AR A
T A A KR TR R IO B A S, B
IR G YT TH R L M, R ERN, &
b Bl o 7 S B T A S 4T 3K 6. 31 mgeg !,
M 1,83 mgrg 'Y SRR R, FhibeeE
(14 A A B 0 X G B ) B A R R e, A TR AR
B (B 7 HATE), SR & o Al T 5 19 2~5
5, FE ik 14,47 mg-g ' HRETESL B E b
for th B BRGSO
WS . TR bR MU . &
WS, LR, HER, WWER2 (Zlild
T 0 o i R BRI A ) o

L5 FRRABER/ N TS W)

B LR s oroh,  E AT SCRRARIE (Y R 2 % 51 1
EE R HBAT A . BREAEY . RIR
RACEY) . AW A YIS

x1 HMEEPCRISBNSHERER

EZ AHXF 537 JFi it /kDa Z LM G SR (s, i) ZyFRAE E =P

SGP-1-1 660.0 EFUMIEE R (galacturonic acid, 31.23%). BilHiffH £k =R 4 [8]
(arabinose, 16.86%). 74 (fucose, 13.49%)

SGP-2-2 327.0 HIAWHE TR (glucuronic acid, 38.01%) . #iZikH sl [8]
(glucose, 16.87%) . FIFLIH# (arabinose, 12.80%)

SSP2-2 53.8 L FLBEREIR (galacturonic acid, 79.32%) . EZEME iR (6]
(rhamnose, 7.59%). AH¥ (xylose, 6.83%)

SS3-N1 455 LFUE (galactose, 50.80%) . BIFL{AME (arabinose, W i [9]

30.70%) . A (xylose, 6.43%)
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x2 HMEERHOEREXLESY

s R ¥ GBS KR 225 30k

1 # (flavone) CH,,0, HETi ¥ [27]

2 ARBHZE (luteolin) C,H,,0, ey 2%t [28-29]
3 @& H R (chrysoeriol) C,H,,0, HEH Tl ¥ [27]

4 5,7- W EFLHEREI (5,7-dimethoxyflavone) C.H,0, | i [27]

5 FEHE Wk (apigenin-7,4-dimethyl ether) C,.H,,0, B by [27]

6 #44 (baicalin) C,H,0, HET ¥ [27]

7 AR R -T-H 4 BHE IR (luteolin-7-glucuronide) C,H,0,, T B 2L [27,29-30)
8 BIG AL (vicenin-2) C,H,,0,; U iy [27]

9 it % (quercetin) CH,,0, B E N [29-30]
10 L9 F#Z (casticin) C,,H,;0, i ¥ [27]
11 WHFE (artemisetin) C,oH,,0, i - [31]
12 Hit K 2 -3-FR42 B4 (quercetin-3-rhamnoside) C,H,0, i E S [29]
13 Wit (myricitrin) C,H,0, il Fihy [27]
14 St 4 (quercetin-3-glucoside) C,H,,0,, BT FF. 2% M [27,29-30]
15 SRR -3-0-1 %M1 (isorhamnetin-3-0-8-D-glucopyranoside ) C,H,0, i i E [29]
16 Wik 7 2 -3-0-18 R A (quercetin-3-O-malonylglucoside) C,,H,,0,, il P . [27,31]
17 25 -3-0-4#LH (kaempferol 3-O-robinoside) C,H,,0,; il - [31]
18 Hit i % -3-0-F#8 iz 1F  (quercetin 3-O-neohesperidoside) C,,H,,0, FE N [29]
19 T (rutoside) C,,H,,0, B EN [28-29]
20 HiF 3,4 - “AABETT (quercetin-3,4-di-O-glucoside) C,H,0, T e [29]
21 M 3R -3, 7- X A (quercetin-3,7-diglucoside) C,.H,,0, BT E N [29]
22 SRR -3-0-8#% 2 (isorhamnetin-3-O-neohesperidoside ) C,H,,0, i i ESs [29]
23 FREHE-3-0- 257 (isothamnetin-3-O-rutinoside) C,iH,,0, 2 i =% nf [29]
24 SRR -3,7-0- " FE KT (isorhamnetin-3,7-O-diglucoside) C,H,,0,, e il ESE [29]
25 i} % (naringenin) C,H,,0, AR FF. 25, 0F [27-28]
26 B (eriodictyol) C,H,O, AR by [27]
27 B F (hesperetin) C,H,,0, T T 125 [27-28]
28 i Z-7-O-#E BT (naringenin-7-O-glucoside ) C,H,0, AT n [31]
29 HIF (citrifolioside) C,H,0, — T [27]
30 #EH AT (hesperidin) C,H,,0,, T s [31]
31 (£)- " F I 2@ [(+)-dihydrokaempferol] CH,,0, TR R [27]
32 A% % (dihydroquercetin) CH,,0, TEMmE 2L 0t [28]
33 JLZE (catechin) C,;H,,0, vt Fhr [27]
34 FEAEAZ XWLHEHR  (amentoflavone) C,,H,0, XU i [27]
35 6,7,4- = F2FILFH (6,7,4-trihydroxyisoflavone) CH,,0, ST by [27]
36 2-FRHEKRTATIC (2-hydroxydaidzein) C,H,,0; SR nt [31]
37 3'4'5,7-PFEFE 550 (orobol) C,H,,0, 7 B iR [27]
38 YoRIATE (genistein-7-glucoside) C,H,0,, ST - [31]
39 REBETILERZEE T (epigallocatechin gallate) C,H,0, ViR T [27]
40 KEH% (cyanidin) C,H, 0, ViaL e i [31]
41 Aj2% (peonidin) CH,Clo, EHER it [31]
42 RAHFR3-HHEMH (cyanidin-3-glucoside) C,H,0,"  HHZX n [31]
43 KR K -3-0- AT (delphinidin-3-O-glucoside) C,H,0, HEHR LSRN [27.31]
44 AT R-3-0- AT (peonidin-3-O-glucoside) C,H,Cl0, L= H [31]
45 KM -3-2EF T (delphinidin-3-rutinoside) C,H,0,  HHZE s [31]
46 JEAETT 2 A2 (procyanidin A2) C,,H,,0,, H# it [31]
47 JFAET % B1 (procyanidin B1) C,H,0, % - [31]

(%)
(o)
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1.5.1 FIHBARMGAY R EIBAAT YR
HBGEF . mh A A, Hid, PR (48) 0 A
g (50) . FEH ek (52) FEfFh & ER&, 2,
6- WA HE-1,4- KT (49) 78 +h b 3% b4
iR, sinapoyl malate (51) W7ErF F spglfs
DL 3 (5 =X [ 0 R B i s R BRI )
1.5.2 BRI EY BRREBUEVESTHREE
B AENILE Y, fEEhmE s i R
A A . Hd, 6B 53~63 A RIS,
G 64~69 1y TRFEML G, W4 (5L
e IR0 X3 5 R R BRI L) o

1.5.3 A&YmEAGY EWEREYE—EKE
RINEHAVEY, HREZEAERARG,
RIE P THWHN, SAEZMERA. HittEdh
Hi B ) i AR S 2 RS Y, ok R
THCH T~46 55, WS (L= rb [ 0 0 1 5
AR BR AL EL)

1.5.4 JHAbIEEY)  HAb7EER HBGE o 45045 2 Y
eEvafmmk (ke 79-81)  HERFE (ke
Pr82) . ik (L&Y 83~84) . HVTIRE (k&
Yr85) MIANRZRLE (fkatse) . Hir, Wik
(79) . B-D- it I #] 75 A HE JBE v R (80) | W& B2 W
(82) F(+)-T # gl (86) CAEMERHmZEH |78
Pl E . BARME SR 6 (L5 [ A
a3 5 3 RSRREIAA)

2 HEERRENG

WACH) (CHOEARD) Hhid 8 : Rk,
WHRIHA” e (R H RIS A iC 8 Eh s
SRV, R REAKT B mtal DIE Y, AR
i, Hh i R AT VE AR R, T2 I E Y
ik, WA EIGEEA AR, X2 R
B AT SRR S5 2R, BARZY PP R W], #h Hums
HE AT MOBEC" 8 AR s

R3 HMEETHEREBRRITEY

Fr v Vi RN el 225 30k
48 2K (aniline) CHN JUISH [27]
49 2,6- 4 FE-1,4-750]  (2,6-dimethoxy-1,4-benzoquinone ) CH,0, =0 [29]
50 WAERR (trans-cinnamate acid) C,H,0, T [27]
51 sinapoyl malate C.H,0, - [31]
52 JEH ek (oxymetazoline) C,H,N,0 Fhr [27]

x4 HMEEFHEBRELEY
Fre F s 3 ¥ ESl 2225 Wik

53 3-BRILEMER (3-hydroxybenzoic acid) CH,0, T [27]

54 XRFLAKFTR (p-hydroxybenzoic acid) C,HO, =0 [29]

55 JEJLASHR (protocatechuic acid) CHO, =0k [29]

56 2,5- R HIEHIR (2,5-dihydroxy benzoic acid) CHO, nf: [31]

57 BT T2 (gallic acid) C,H,0, =t [30-32]

58 FHEE (vanillic acid) C,H,0, X [29]

59 2,5- " FRIIK LR (2,5-dihydroxyphenylacetic acid) CH,0, I [31]

60 TR (syringic acid) C,H, 0, E NN [29]

61 2-FRIE T RIR (salicyluric acid) C,H,NO, Ry [27]

62 R BTELR  (ferulic acid) C,H,0, 250 [29]

63 JF TR (3,5-dimethoxy-4-hydroxycinnamic acid) C, H,,0, 7 [27]

64 BRI (succinic acid) C,H,0, i [31]

65 LT —R (methylmalonic acid) CHO, 7 [27]

66 T (adipic acid) CH,,0, - [31]

67 P RS TR R 1-BE2 £E  (galacturonate 1-phosphate ) CH,0,P IH- [31]

68 WIEHmR (cyclic cytidylic acid ) C,H, N,NaO_P Fht- [27]

69 RIRWEWKER (kynurenic acid) C,,H,NO, I [31]

+ 30 .
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75 1 BER KW o,
SCHK

70 /K75 (stachydrine) C,H,,NO, Fr o [27)

71 ZEHEKI (betonicine) C,H,,NO, My [27)

72 HPEAL (trigonelline) C,H.NO, it 31]

73 & (theophylline) CHN,0, it 31]

74 " A B (theobromine) C,H,N,O, H 31]

75 IR (harmaline)
76 %t (aminophylline)

137 714" 72

CHN0,

[

[

[

[

C,HNO 0f [31]

16H2uN [

77 BEZEMENE (piperlongumine) C,H ,NO, iy [
78 K F Bt (vinblastine) [

C,H_N,0 i

4677587 749

f e ML I B T R B 4
ki
2.1 PEIfpE

LR AR TE S 5 A BRI A R, RERS IR AR 1A
PR B, R B R 3R BRI Y 2 BB IR
(T2DM) EHA — & Mg E M o ok B AR S 2%
T2DM K BB, Mk 35 R 5 3 A5 5 15 1A B i 1
JE Tk LB 3- 38 k2 11 Al B/ A B A 2 R 4
(PI3K/Akt/GLUT4) 155 & 12 %7 b — F U
b M B B PR, FH 3 R AS TR) 59 4 kA 3 UK
BT 2, 45 5 3 A S5 b i3 4 K By 2 1 i
¥ (FBG). HR#Z M &iX% 2 h (PG2h) . Wi
WK (OGTT). FHLIMLZIEH (GHb) ., BRI
i (IR) BESIAITTHE, HBEE S 250 RIAIER
B S OO 3230, IE S 3k b Bl K 42 4
HA R ThRE. o, WEARMER L,
5 M B 32 T8 2o 5 ) R R 4 41 Bel-2 MO X
(Bax) . &R KA AR FHE 3 (Caspase-3) .
% fL %) Caspase-3 (cleaved-Caspase-3) . B 4l i ik 2
JE-2HE 1 (Bel-2) 4885 1 BT A0 3R 38 X0 20 24 i 114 94

ToHEAT AT, BEMTSGE RSB, R i E
IKEEY X T2DM HAT— 5 IR T E R,

SRR AT, A7 SEE 3 Hh e
() B TR 2 1 o3 EL A A SR I R TG 1 . AT E AT 2 B
[ 37 44 R b B3 v Y B R, R - TE B AR R
] ce- Y Ay T P T 0 b 5 A ) R o A
T, W25 UE S AR b B35 o ¥ R G o- D 93 it A 400 i
YEH, HAMHIGE I AE e BEAR M, 7 R b oo &
B 4 U B B M 5 mgemL EE, ISR AT A
46.39%, % H L B4 B R T A S 40 o AT
R AE ZZ R KA A I T AL, 25 S A T = i H
(), AR 450 G A B 43 1 AN B BT
2.2 JEIMAR

WFFERI, b A3 fE % I3 I R B PN 5 [
B (TC). =@tHM (TG) K AR B G 26 A IH [
(LDL-C) W&, HARE MM A1ER, 5o
T K AP R SRR N BRCA 3 A R AR D A
ZER M KR YVE S 5, RN R L i
W TC. TG & EHA I TR, AR5 W E R A
M E IR 75% L AR BUER bk, 7E B
YIS EIARRER (2), AT (19) . Mk E
(25). #Hx (27). ZEAME R (32) 5ABHIZE
LAY, I mRNA F 5 3E 52 55 b el % b # T 251k &
Yy R % U R o IR [ EE AR . IR B BR B 1 Az Ak
(LDL-R) 2 5 1fiL 3 " LDL-C [f] JTJF i 59 5 % ot 72,
1My LDL-C (ke 5 A0 i v Py 1R ] e 5
i 3-FRIE-3- WL TR G A R R (HMG-
CoA-R) &40 A A5 nl AR [T I aod 2 o 174 B 22 PR R il
XoF PR U P IR T s ) 5 B AT — e B IE o R b gk
I ER 25 AL A Y Re %l o 1 R T E e LDL-R
mRNA F1F i HMG-CoA-R mRNA (1) 3k, 425 I
T T E G PR R, R AR P R AR R A L[]

Fo HMAEERHEMUESY

h2e) A o 23U 2% 30k
79 Jii7% M2 (abscisic acid) C,H,,0, EN [29]
80 B-D-MLIE A FEFE L5 R (B-D-glucopyranosyl abscisate ) C,H,0, E s [29]
81 FIHEEE (lupeol) C,,H,, 0 =t [30]
82 WERZIE (fraxidin) C, H,,0, E N [29]
83 B4 f§ W (B-sitosterol ) C,,H,,0 ESUE [30,32]
84 #1% MF (daucosterol ) C,H,0, ENUT [30,32]
85 i IBf&ER (taurocholate) C,H,NO.S s [31]
86 (+)- T IR (+)-syringaresinol] C,H,.0, = [29]

<40 -
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A2 BEAR N TC I TG ) A/ HEE, 3K [ 52 30T i i
TR

Iy —J5 M, EhHBEsE P R R AT L e
HHEA RZFRMAGIRENEZ RN, BaEabgEn &
TRy A 0 AR 45 g el 4 D BE A 3 o e 2 R s R
28 AP /1 R WO A e R K 81 4 o] % M A B 19 1
R0 A, A= A W M el B £ 2T 4 g
A A0 R O T A L O BRI e, LA KA
e UL T 52 5 fie 7 0 LR 6 K 44 9414 LA A JH T
b B L 4T 4 5 B R h 45 5 fie 2E L 11 e 1) 1 il 2

H T8 K 2 50F 3 T R B9 BRS , (ERH SCHL ] i Bk
Z I
2.3 P&k

£h Mo B5% Hh & PR AR AE T ) 2 LA
ZHESEF RS, BRI R, EhHbmisE i £
BT A AL 1, 1- AR R - =EY R R
(DPPH) Hii3, A A ML EA RIFEREN,
HIT P A3 B 2 A2 B0 2 A ok B, T 480 A P
FE ()8 o e A R M 24 I i v B TH 2 4 mg-mL
I T8, 546, Yin ZE0%0 2k M B 3% i
JEEAT PR RE, 3 i B D £0 S0 I UEAS 3
BE AR R R (2) ARFREER-7-H 45
BRH (7). WHERZhE (82) FI(+)-T FIGEE (86) J&H
AP EALTEE R 25508y -
2.4 Ry AE

AR, REER &SR ERE (BMD Al
A 174 ) R ST Ak ) L Pl E R R O L A
AN, PR I A R TR T L R bk 2
BEXT = R 75 T O LA M B 4 A ORI VE T, R RE
RN T . 0o AL S S A T, FEO LR
WRIRIT 7 R R A ., seak, B2 B
F 7% 30 3 B 5 A S50 R B, R M ARGE R R
(9). ®RAER-3-0-HWEHT (15). ik E-3,7-3
AR (20 FFJLZERR (55) HA I A L
WhE, MeXEEE (3) MFHER (58) HAPuL
REWEYE, A, MAEE R R S e A R A K
R R -T- A AR (7)) [RIAFIRA LL L 2 F
TR,

2.5 {RYimiA
ThHBIGE R O R e (60%~75%),

SRS A, 26 & CLA M R4k . B

WF 58 © e K £ Hb B 3% b ) CLA 2 B 4l b =
97. 81%"™, HruE2lifkJ5 i Eh Mk E CLA REIM &1 1Y o
ShlpBEEEDIRE . W R A SR T RSk SR
FiB f@ 5 . £ T2DM/NEUT, $h Mg CLA it |
WA EEA (occludin) . EHZEFM T 1 (Jam-1) |
Jam-2, Jam-3, WG/NHREHT (Zo-1) HhHE%iE
R AT RE, WMmBEI A BEEETIRE, KR
KipiB B ENE . Bk A S % R 1
T —J7 M, SR E CLA BEAS 0T c-Jun 24 3 K Ui
PH-c-Jun (Jnk-c-Jun) 38 0 SCHEIER , 2hosg /)
FREE A LE 1, Wi L R VE F DA 5 i 8 D e
2.6 Pl

PR ZY BT T 0, $h Al b B B e
PR F 2 T R R R IR X AR AR LB
oy B — R R M 2 CPA, I IF 52 LX) i o
HepG2 4t il A Wb 3 HIVEAT, HZAE I BE 2 0k i
Th Mg 5E . Liu 56 AR Mm% 20 2 — Fh iR 1
Z W SSP2-2, HRFFL AR MCF-7 40 0 35 1 HA #m ik
YEH, BEE ZHERE T s 25 [ e, %A
Ak, (R 22 W I LR A0 S 7 TG
P, JE—LArs R, SSP2-21% S MCF-7 4 Jitd £k
LR B LA AR, LT A 1) R %) B IR R B A AE
F AR, BB 0% 3 1 W 5 Bel-2 % B R fif
MCF-7 M EIH T . S35h, A 2234 R 4% 25 32
500 T R A R G e A5 R b ez b S A R R
(9). B-A i (83) ] REAE Ml BhinyT LRI 1Y)
TR MRSy, A T L A T AR R R
I A I B A i 5 e R R BT LR VR Y
(A Z ARG SL 0 3 4%, AR 2t — 2B
2.7 HAh

2.7.1 HEMEHE BB ELESEE M
LY PE RN AR TG VRS, R 00 4 R 52 T
et BOVERER . R, EH 52 AR
oy LR FITH AR ER] . Zhang SN K- -
FATREE” 1 F B AR b B T AL AL BIL] 3
Y] e 3t e 32 /K AR 0y M o B v B s SRR N i e
AU 25 i A0 i 05 Sl A4k, IR 52 3 TR 1Y
RMPIRZS, MR ENAT P HAA R H .
2.7.2 FEIME R HBE AR5 LA TR R W
BAPRBIE ST, ELH 2R RE % 18 I 0 ) 0L K K R AR A
iR A T T R e v O R B e 1K
e 41 -
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130. 4 mg-g 'OV, ORI o 0 g A — 1 I i
YEM .

2.7.3 PR AR SFECRIHH - =EH R (1:2)
Xof b b B )y BRI RD T EA TR, OIS ESE U Y
PR IEMEEA — & R ROt , Hahi iy %
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