ERHaRERXYREELGRMRER
B2, g 82, TAF 12T, ITWE Y

il RO RS SRR 2 HBRIRNY: HFRAROLFEY mEAFHE AR, 3
Hilg RO s R IR 2 S A SR R E X IR R LI %, 757 810007
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Research progress on flavonoids and pharmacology of

Nitraria tangutorum Bobr.
DU Meng'23, YANG Ting!"?3, WANG Jiu-li’****, WANG Li-rong'3"
'College of Ecological Environment and Resources, Qinghai Nationalities University, *Qinghai Provinci
al Key Laboratory of High Value Utilization of Characteristic Economic Plants, Qinghai Nationalities
University; Key Laboratory of Resource Chemistry and Eco-environmental Protection in Qinghai-Tibet
Plateau, Qinghai Nationalities University, Xining 810007, China
Abstract: Nitraria tangutorum Bobr. is a kind of desert plant with medicinal, edible, and feeding values,
widespread in arid and semi-arid areas in northwest China. Known as desert cherry, N. tangutorum contains a
variety of nutrients, and is also rich in flavonoids, alkaloids, and other medicinal ingredients, therefore,
medicinal composition, content, efficacy, and pharmacology of N. tangutorum have been studied. In this
paper, the existing studies on flavonoids of N. tangutorum were investigated. Firstly, the flavonoids isolated

from N. tangutorum were classified; secondly, the contents of total flavonoids in main tissues of N.



tangutorum were sorted and analyzed; in addition, the contents of various flavonoid compounds in M.
tangutorum were analyzed; finally, the pharmacodynamics and pharmacology of flavonoids, various
flavonoids and flavonoid monomer compounds in N, tangutorum were reviewed. Through the sorting and
analysis of the above contents, a series of problems in the medicinal research of flavones in N. tangutorum
were summarized, and based on these problems, the ideas to solve the existing problems were proposed, and
the suggestions for future research on the medicinal use of flavone in N. tangutorum were also proposed. This
work would provide theoretical reference for the medicinal research and development of plant flavonoids of
N. tangutorum and promote the development of traditional Chinese medicine industry.
Key words: Nitraria tangutorum Bobr.; flavonoids; classification; contents; pharmacological effects
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SR, PGSO R R R A SR A T T SN SR AR AR A R, R IX
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Fig. 1 The basic structure of flavonoids in nature
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Table 1 Classification of flavonoids from N. tangutorum

&Em B
5 PN FEHG AL
Compound Sk
No. Classification Extracts site
Reference
7T Rutin Rax 17
ARBEHFZE Luteolin Rk 17
EfE & Tricin s 18
E 1 & -7-0-p-D-F G HEH Tricin-7-0-p-D-glucoside s 18
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17
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25

{4572 % Rhamnazin
3% Apigenin
FRER-T-0-ZF L Apigenin-7-O-rutinoside
& EME Acacetin
Salcolin
Mit§Z Myricetin
Mt 2 Quercetin
Wit Bz % -3-0-p-D-Hi % HEH Quercetin-3-0-4-D-glucoside
ik B 3K -3- O %1 4% 25 -Rham- ] % B H°
Quercetin-3-0O-glucosyl-thamnosyl-glucoside
#it B 3% -Rham- CUE- 5 2= Bl 47
Quercetin-rhamnose-hexose-rhamnose
Wil 2 -2 F M Quercetin-rutinoside
Wi 5 22-7-0-a-L-BRZFHEE Quercetin-7-0-a-L-rhamnose
FRZ=FK Isorhamnetin
B R R-7-0-a-L-REWEH
Isorhamnetin-7-O-a-L-rhamnose
AR
5 WA R-7-0-p-D-HI G HEH*
Isorhamnetin-7-O-f-D-glucoside
S RZER-7-0-p-L-F FFE
Isorhamnetin-7-O-f-L-glucoside
SRR -3-FFPEH Isorhamnetin-3-galactoside
FRER3-0-EH R
Isorhamnetin-3-O-rutinoside
5P R-3-0-p-D-EHHEH"
Isorhamnetin-3-O-f-rutinoside
S AR -3-0- I W
Isorhamnetin 3-O-robinobioside

S R4 %R -3-0-H & BT Isorhamnetin 3-O-glucoside
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46

St B2 R -3 AW B - R M B
Isorhamnetin 3-xylosyl-robinobioside
5 Bl 2% 3 -3-O-Rham-F* FUHE 3 - R B — W 1
Isorhamnetin-3-O-(rham-galactosyl-robinobioside)
Isorhamnetin-sophorosid-rutinoside
5 Bl 2% 3K -3-O-Rham- 9] %] B 3 - 1) B — W 1
Isorhamnetin-3-O-(rham-glucosyl-robinobioside)
5 2 & -Rham- FLWE 5L - SR HE 1
Isorhamnetin-rhamnose-galactose-rhamnose
5 B2 2% -Rham- ] &) BE - 5} 2= 0 1
Isorhamnetin-rhamnose-glucose-rhamnose
5t B2 -3-O-Rham-£ 7B 1
Isorhamnetin-3-O-Rham-galactoside
&% Kaempferol
WA 22 F AL - A B Kaempferol-rutinosid-glucoside
I 2= R-ZFWEH Kaempferol-rutinoside
1125 3R -7-0-a-L- iR 2= F Kaempferol-7-0-a-L-rhamnose
3-H k- 11 25 3K -7-O0-B-D-H % pE
3, 5-ZHEE- 1L 2R K -7-0-B-D-H G FETE
5, 7, 4-ZFHE-3-HUEIE IR -3-0- A A
AjZjta 3 Peonidin®
AjU L 3-3-0- i & BT Peonidin-3-O-diglucoside
REHLEZE Pelargonidin®
REFEM R 3-0-ZH & PEH Pelargonidin-3-O-diglucoside
HATE N REFMOR3-0- (HEEBE) - HERT A E
Pelargonidin-3-O-(p-coumaroyl)-diglucoside isomer
REHER Cyanidin’
REF R -3-0-HEEH

Cyanidin-3-O-glucoside
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RIEFOR-3-0- _HE

47 Rk
Cyanidin-3-0-diglucoside
REFHOR3-0- =B
48 Rk
Cyanidin-3-O-rutinoside
REHMER-3-0- (PIMEBERE) - &4
49 Rk
Cyanidin-3-O-(caffeonyl)-diglucoside
REFOR-3-0- U-FEMFE) - E
50 sk
Cyanidin-3-0-(cis-p-coumaroyl)-diglucoside
REFOR3-0- O-FEBR) - Ha e
51 Rk
Cyanidin-3-O-(trans-p-coumaroyl)-diglucoside
52 (MR FK Delphinidin® Pou
MR MER3-0- (NMEREEE D -
53 Rk
Delphinidine-3-O-(caffeoyl)-diglucoside
RO 3
54 Rk
Delphinidin-3-rutinoside
RMEOR3-0- (FOBE -HEET
55 Rk
Delphinidin-3-O-(p-coumaroyl)-glucoside
RHEOER3-0- (FOBHE) - HE e
56 Rk
Delphinidin-3-O-(p-coumaroyl)-diglucoside
57 2R Malvidin® Rk
58 el JLZEZE Catechin P
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VE: TR R R RUREA s R R ARIE G B R

Note: "Main components and unique components of N. tangutorum; *Main component of anthocyanins in N.

tangutorum.
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Table 2 Total flavonoids content in main tissues of N. tangutorum

(RS
oE FEEUT o HE
HH Detect W 5E 5% R DN
Content Extraction Reference
Tissue wavelength Assay method Reference
(mg/g) method substance
(nm)
A 14.32~16.68  F IKIEREUE T 503~510 e Y0 #1127 30,31

B 13.76~15.87 R KIREUE =T 503~510 ANy N 30,31
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PRI, AR R R A B E 14.32~16.68 mg/g Z [A], B SE R A B AE
13.76~15.87 mg/g Z ], Frdh &8N 11.36 mg/g. Bk b, EFEHEAREDH A&
RS B TR, MRS BRI, B DA G5 BT BE R A S5 AN SE I R A Y
ERIEALRS, (HEA —ESH O E . 52 B SCER IR b A B B 1 A 2
BRI FLED, ABASIE T  BA  h A S A I S R AN, B ET
RN FE R F F AL o

seAh, R AR E — A SO ER S BUTNVE RN, SRS S B R R .
41 2007 4F, Fan 2833 A [RIR SR BOE AN SN o3 66 Bk, SRIBUNIINGE 1 8 v AR 9 A 3
fi & &, HP R RS &N 10.40 mg/g, M AN 19.60 mg/g; 2014 4F Gao ZER22R H

BT, R FH B 75 4R I DR v R 1 o o R 25 SR BB B, SR v OB (i
BRI 1R (liquid chromatography-tandem mass spectrometry, LC-MS) #£47 & &34,
SR KMZEFH S ERN 1440 mg/g, M HREIE 42.40 mg/g. 8 255X HE IR SOk,
I A SRR AT 2 10 R Ry R P e B SR R R S e, M R R R M
PORENE LB B #8058 AR SR B, SEA R A Y A R i, AR T B & B
M A AL, TSRS B S R R AR, X B B ARG S P 4 B A Al iR
BEE 2 MTTRE, BE e BERE HE LR 25 R R .
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PR BT L PP AN ARG AL ) T AR M AR o AR R R 24 O B A
W EANTNE A R 2 73 5 22 Fh & Bl S 1) 25 R B S L Bk 5. %263
WA JE T, A EILE DR I o AR b EE o A DR IR i HE B o e 1 00 v A B R I 40 o
1/4~1/3, —S6RT 783 MR O 4 s S AR S BOR h N T R AR S R . Yu SE0SER A
(7 7L i BB A &5 DR FLARE IR 2 P 92 R oy A 0 R T ) 6 T 2 BB 4 A 45 31 T R
., 3515 F SO BORM (43t 7%: (reversed-phase high performance liquid chromatogra,
RP-HPLC ) X A 34 i i 1 R A7 52 B o0 A, DS 5 B 0 S ) 18.28%, £174 2.83 mg/g.
DI R SR S e B R B B AR A e N A L A B AR RS20, Fan 5 BOR H [A]
U HE UM SRt e AT = AT 20 ik, AR e R SR S 45 ISV B O 3 A R A SRR vk
X (Sephadex LH-20) 7 B 440 J5 453 5] =Fh s B AR &4 (WK . s =M A7 R 2



) B REE N 25.45%, N 3.77 mg/g, H RS OSSR ERE. Bl
X R T RE R 2R B AT R A (U ) & BAR T B AR 12K . Sang SR BTER AL
FE PRI 0T R E R R AR AR T Z AT, RIS IR BUE E 70 °C, B
bt 51.15%, BJ[A] 32.73 min B, {EEFIREGER BIEE (0.650 mg/g) ; MLAL, NEiTSE
AL F PR, Sang ECSMEHE IR 1, 2-N =8N 3B PR IEAE 7 (deep
eutectic solvents, DES) JFF&5& KL MG, AJE ke AR SR serh SR B AR (o, 45 0L
SEATE 1.360~1.470 mg/g 2 [8], 295 550 9.6%. ok, MBI R AE R
w1, 1E 1.360~1.470 mg/g 2 [A], FpFH & 88 0.650 mg/g. JH b e E 0 18 A 1
KW & S AN T ARG5S, Chunthaburee 55 PO 7T Kk B 2 MR £
T X B8 S 8% 25 P S5 I 2 it 2o AR 2R A8 €0 T SR AR 00 455 3
LRI TR ARy BRI 7 b, S SR S ) B BB T SR B> BATY AL T )%
BirBto Jiang SOV RE R R b 2 B H R B R -3- S AT, & EAE 0.002~0.188
mg/g Z[i]; ZhangloR FEE 75 $E BUE X BRI AN 2H 2388 B B0 I HEAT 4R B, PR /K
FOKRERET RS2 4 MR AL S, BB EM TR RRERSERRN
(0.171~0.175 mg/g) ; M H ol R K& &N (0.807~0.857 mg/g) 5 A HAA 51
Rl R E R, S BRI (1.53~1.70 mg/g) A1 (0.038~0.520 mg/g) . Li &7
K FH e B8O € 1 V2508 R R R SR S e ) 7 M o) 1R B EAT I, A SRR B
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TRRIE FE 28 R Ty R R R 2R S v B I A A S S B S
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SEHUM B R AL 23R, P e ROORE £ 1 00 45 SR S R SIS T B BB B & 20 i) 3.252
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RO EZEBE K. Jang SFEHOX 88 2 WA B R AR A P R R R3-SR S
BHHATIE, KIS ESRAR, SEAAE—EER WS BRI 3 S B sk
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Table 3 Content of flavonoids and monomer flavonoids in different tissues from N. tangutorum

Iig of Ry %
% o FE A1 B RBO7TE S WETT 4N
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VORI T o R SCHR AR AIT A L, DA SCHRXT Ak i 25 BEAE P kAT 1 4k, B 5
XIS L o D S FAE LB I ZRad s S Tt 0o 2 i SR Jo % L A 5 P HE 17 24
R o TR 2 ITETE A L AR SRR 2R W B 6 Bt K 245 FH BRI 2, AN R A= o B R 2
WEBEAE BT T+ 0 b B o BT b, A SO RS AR S S . %
Pl VA K% 2 A A A 5 0 55 % 2 B L A 2 PR T (T FUREAT 2838, WT O R R UK T



R [ AL I 25 FLAR ft— 2 2% .
4.1 BHEMKZHEER

SHE R IR AR, BA R RRE, bro ki, BEE, degidiz s,
PLE B, RIVETHL, HLR, HUMIRE LSRR R 55 25 FEAE U2 Jia 5060 5L R
R R AR R Ay B SRR, R AR B A S R B e T R AL
R I 22 A X R TR 1 R A A B A PR S R B R 2 B RO E R, Bt
g
411 # AN

Zhang 55 SIRIEFE R I I 5 sk b S B A L ( HaOo) 5 3 LB N 12 48 A
BARYER, F 2 S sl 5 e ok B B B e 0 A s, AT $2 iy sl B A e
200 k4% o PO 35 1 SR AS B2 2 AR PO R A o L 250400 AR R A KR B B B R A
R S AR S E 6 3 FPE i JE (DPPH-. -OH F1 ABTS*) HIVERRAE 71, 45 R KIXE
DPPH-Fil-OH, Ji& i 1 1) & 2% i 52 SO 5 FOTs B R B f, ELX-OHL 1A B A 3% e
(97.3%) ; TXF ABTS™, 1S B BN IS BRBOR et SRIIFEAN [ A A ]
Fi o BB I A R A R AFAE — 8 2 5, BRSBTS D IR AN A
4.1.2 HLHAER

Li A5 AN [7) A= A 30 o ot e o ek B S R (e R S P AT T, SR AR AR
VRN E BUA B 7, WUSE ) e rr U A0 F K A R 4 B € R BV X 4 R P . Bupk
RKUN: M FEEI P I BRI E WK Z (minimum inhibitory concentration, MIC) A
0.125 mg/m L B, Je& i 300 1oy 50 H At B 300 Py 0 B A8 SR B, x4 90 €007 467 BR TR R K T 1
(40 B el B4 93 74 20.4 mm AT 21.85 mm.
4.1.3 HLEAER

2 AN TE 349 R UL R R A R A PR 1 F o Y SRS 3 R R R A
TERR XN B Hep U4 R DL s he = LI RE R, JRIF T 5B 40 58 Seie Lok
1R-80 ¥ 25 ml/ (kg-d) NHEHRIL, [a)/ BRUBE ISV S S 5 100 mg/ (kg-d) BRES & 5-
R MEE——5-Fu 100 mg/ (kg-d) 25245 10d, KRILXKF Hep fJe B304 5 518 34.11%-
50.73%, Xt U14 iR (3020 4 BN 32.14%. 47.22%, 38R BN BB BE i Ha B2 7,
G A E E RN, A5 ORI R R R R A R R S 2 AR G 4 A e 1
SR T RE, HETTHIE] IR GG . Zhang SEUO0T N B AU T RSN TR, SR G


https://kns.cnki.net/kns8/Detail?sdb=CJFD&sfield=%e4%bd%9c%e8%80%85&skey=%e8%b4%be%e5%bf%a0%e5%bb%ba&scode=000036836180&acode=000036836180

TR TERE T B, OSSR A 1 B T 5 s 4 0 0 e RN 3 R T s, A5
R ) B R e N e N R A R AR P A B A AR o Liun ST b B Y R
TR X 4 A 0 AR 3t R R R B R A S o A 1 R R R AT, B
K RS BB EOR[E & (0.1, 0.5 5mg/L) 44T ANBEMM (SGC-7901) , fEAK
ARG 7d, IFHLL5-FU (10 mg/L) s ME2H, 25 5L 30 v [ T% il i B oo HEL2E 1 6t ik >
R4 5N 27.60% 44.50% 66.60%F1 40.8%, X W 3 45 (3 ) 2 3 B B oA 3] i
FEANM I A VE A, F A SRR FE O S me/L B, A ROR SRR . Yu S A B Al
Ml (A-704) BEATHRANEEFE, KA G W EEMBEIE BGE, 2 ke I o 45 B ) S 3
S 6 200 0 7 A 1 PR 43 LI B IR R I, () 3 X R I A0 20 T 0 e 4
W GRS B N, R TT AT RE M P HLEE, A5 R R L B R 6 A-704 40
A7 B S 1R P AT 0 23 RV o AR FPL o SO S A R A5 {20 L P
BS Ca?'H9hn, BETIEAL AN N LR A VIBE, S0 DNA #5365, 4058t
42 B RZLYRHEEA

HHERNILER, AEREI P —3, BRFZM TilEERENLE KR,
FEEUEERAGEE. B4, ETRAEERMP AR, A5 RREMLAEZE,
S 3% 2 A RE 1O TR A AR 17 . WFARUR LR M b & & KR AL R, AR
PUEAL  SEL 222 AT BBk RERE AL 55 22 ol A 0% PR 1O-S1 o i S 0520 R b Ry ) SR s
I RBRIH R B RE R, 2RI R E R RS R R B B 2 M A
P, BARIE .
42.1 HAMNEMR

Hu S5 31R ) e OB € 1 v DR R 1 0 SR SE v 3 B Y 4 s A B EF AL 5400,
Wi TR pH R M JeissE tEAFAGRE M, IF R A DPPH I BRIEFERIE JE BT A
fbBE 71 (ferric ion reducing antioxidant power, FRAP) &Il 5E 4 R (0 (40 A AL TE 1,
S5 ORI — BRIV BRI o A RIF i e v, b feuiase v e vt
R, W ZBEAA GO ERE, 9 HME R IE R E R RS 4 Fhie
H Y AARER PR ST . Bai SRS R R R S48 (U (1 1 H R R e D R AT
TARSNIE , ARG 25 5 S A B AR (O R B AR AR (COHD
AL, 1-ZORER-2- =R R A &2 (DPPH-) #HAT RN, FFUIAIER (Vo) 1 FH X HE
H, HRRI: X0, WOFHWEN 3.5 mgmL b, HEBRFERKL AL 50%) ,



TR T Ve ik (95.25%) 5 *%F-OH, {LETiEFRAE /I ICso {E4 0.12 mg/mL, Ve
f7 ICso {8 0.20 mg/mL, 5 BRBE 1 A 52 T AWK Z N B Ve %I DPPH-, {60 K AL
0.005~0.030 mg/mL YuE N, JHEHR AR R SR O HBRACREZE & T Ve, RUIFE R
PRI R 52 Th R 46 67 4 -OH A1 DPPH- 2 3 HH 5 (KB B R, HoW DPPH -1 Rk R #
5 o Sang SFPTIN Tk R P b A TE C T HEAT AR AN SR 0R DATE (B R SR IO
s 2K i %55 (butylated hydroxytoluene, BHT) Al Ve 435I %F DPPH -5 B RE /1 LA 2= 0 1)
FE (ICso) Jyfabs, =3 MiERRAE I HEAT ELAE. 45 SRR DAL 6 SRR 1 Bt 4k B
&F Ve, T BHT. 8T FIRFANSLIGHIEE R, L Ve MEASIR, LB R b Ry (ol |
SRR A6 8 43 3% DPPH- HOVE BRAE 77, 19 R ot e ) SR 92 vh (R 4 A i1 o
G R Ae Jrok, HENA R AL T e OERARAR, 1EHRIRARE .
4.2.2 S REARAPAE R

Zhang %5155V 3R TR 1R SR 98 2 R A G SR I BT R A 5 10 HOe2 (0 LA R
105 B W R ERE F  GRAP B Ay, T8 € AT B 07 R 4 48 (reactive oxygenspecies,
ROS) , ] ROS #E— AL, (RHESCEFTE MRS, 1 9R7 BE H IR A SR A 3E,
T T2AF 5 AR A 77 AR R 52 ) 5 g 24 T8 42 200 0 1 2 7l 60 A 1 24 ) e B
2 B AR A7 JULAE i ¥
423 AR APER

Chen SFOHRIE R I, 5 1 0 SR S o 25 4 0 45 IO SR UV R 8 22 D-2F FLBE BT
Mt 2 dMEAE R, SR OB B A B IR VR R W K R T 4 41 b pa- e R R A
(amyloid-betad2, AB42) MIFRIEKT, 4R IKIMAL A ATk D-2F 7K S e 12 b
B, B AR K BR ¥ T DX W U BE 16 26 K P= M) %2 1k (receptor for advanced glycation end
products, RAGE) F1 Ap42 [fid B2k, F b 1 R SR 52 vh A6 63 B sl 2 OR 94
H.
4.2.4 IpH) AT AR AF A R K IE

Yang 4557V L 1 SR B BUP A6 € R I IR IR S B0/ AR VRS 1 IR s T
(nonalcoholic fatty liver disease, NAFLD) , Z&fi# i Th e 45 1 Flomie I 45 44k . HAE
PRy T8 HF RENS B A IE A BRI IRBE R T (TNF-0) « AN 3 18 (IL-158) .
A4 F-6 (IL-6) AN EK-10 (IL-10) K KIELE T CCLT FEAZ g itk
BE 1 (MCP-1) B, X ANURT DAY 28 0 40 P % DR AR 98 B, 1 L AT RAge b 2 E
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BRI PRI, e 28 RIS I £ A0 ) i AR
425 HAEAER

LilSSIRFF 50 Jh I J v 8 P20 ) RS ks o F) 8 € 0 B 25 3 7% 5 10 SR S AL 0 kAR
TE R ML A0 G IR AL 5, T DL 25 PR A BRT 2 38 5 3 119 /)N BRI v K 4 S R e 2 il
(aspartate aminotransferase, AST) « N & MR Z I F2 1§ (alanine aminotransferase, ALT).
Ifil JR 2 %\ (blood urea nitrogen, BUND #l Cr 1] & &, FEAKAFE # A — % (malondialdehyde,
MDA) . MEARIEH 7B (TNF-B) M IL-180) & &, #RI-BMH K (glutathione, GSH)
MG EAL Y BB (superoxide dismutase, SOD) & 4 il S8 Ak B2 A A0, 13k 171 4%
AR 25 2% 15 5 O BT B AL GV B 2 50055 5 I R IR o R 1 SR S kA A e 3 AT R
T8 H Bel-2 ik, "~ Bax/Bel-2 HEAME M T2 H Bax. caspase-9 fl caspase-3
H2RIE .
43 BB ALEYNHEER
4.3.1 A F a9 AR R

Chen S5OV AMEK s S 4045 21 R SR = WM B 3=, I HL AR % k) N S M e 40 CCNE D)
WFEANE S CNEL 400 FARVA TS HRTRIL, R A (i B 3 AN ) 48 7= A= 22 ol 17
WL o Fan SECSHRIE R I, R SEA i R T4 SOD. — &M A& E (NOS) .
BWEH I AAL B (GSH-PX) 35 /3 A1 NO AP IR IR, 3 142 4 o 4 52 52 1 P Rz 4
18 5 . Boubaker 5160V 3 JFH v 45 11 5 i (9 FEY I SR B A I 3% /0 BB ok P €8 30 4
i (B16-F10) s&{EAEKAT — e B4l VE A, 3 W3 ) 28 B A 5 W 1 AT e v
IS MENLE 5 20R g . AR RGN (natural killer cell, NK Ziif) F1E KE4H AL %
e ERA —EINER.
432 FREFHHEMAR

Skalski %5 (R 5 5 0 V0 R SR SEAR U o () 57 B 245 3 RO P S Pt /NASORI T 68 I
TER, WA T BB AG T O A B o DA I RIS R B, R b R R o o B 3t
A RAEFIZHLAE F - Boubaker %562 )\ 5 (1 1 b 23 B 44013 B 57 R A 3R -3-0- 5 A i
# (sorhamnetin-3-O-rutinoside) , J H /K sorhamnetin-3-O-rutinoside B A i 318 LKL
P 1 75 40 i K562 T HIRE 7, FIh RENLHE &8 I ¥id caspase-8 Fll caspase-3 2510 1 [Al

FHITEMER TS K562 T,
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433 LAEHEMER

BURZGBERT TR, R B A PUEAAL . HTAR < DU A0 TR O I 45 500 55 2 b 24
BEVE o Wang S IHRIE A& I 253 221 7 A AL 5% By —— 1L 2% 3 BENS e i3 K B A i 4
G585 73 A 7E Fan S5 0BOHRIE b 8 I 2% 3R Be 6 (e B b 32 401 10 A B I B &
I Hol 23 2B B AN S R AT R B 2R /). B =R s i AL s pr B

X e B 52 45 P9 B 4 I FA A2 3R B e AUAE 1 R PR oA 4GE

g Ewgn, B AR S AR HThREE s 24, HAAPUEM. DUk, BRMAE. 5t
IR SR AR R R E L FER (R 4) o o B ARG S 10 2 F LB
L B, X ] Dy — 250 R S A S R T AR AL L AL I 245 BT TR A

2%,
R4 FEHRARNZEEMOLGEER
Table 4 Pharmacological effects of all levels flavonoids from N. tangutorum
FFs D% Zi I DyRe SLIGR B EE PN
No. Composition Pharmacological effect Experiment object Reference
Xf L N B R R A — €
PN 43
PRI EH
K R TR R 4 3 €036 %6 3K
BUE A0 AE 44
DPPH-. ABTS™-f1-OH HH
BUAMNIER 44
B
o 3 T
1 RE3%/N R Hep 8% UL 4 J8 40
Total flavonoids 45
L (i)
N =EE ) T CL ) 46
PR S YNSRI
47
(SGC-7901) (444>
RN A-704 CHED 4
48
(RS
et DPPH i b FI4kIE 7 bt 4
2 PUAAAER 53

Anthocyanins 1hie 1



O+ -OH #l DPPH- 4 3£ 54

O fEAR S AE R 7% H9c2 LI B (A 4h) 55
PR E K 56
FOV) B 41 4 4k S 9 AE /NER 57
o803 B AR 45 1E /N ER 58
XML P B A —
PN 36
Wit B 2% Ry 1EH
3
Quercetin AN W d RN e
H g% AR A 60
e (B16-F10) ({&4h)
P PR A R I K562
iR 62
FERER €LY
4
Isorhamnetin i I P B Al R i — 8
PN 36
fRH1E F
ITE: XML P B A —
5 PN 36
Kaempferol TRy 1EH

5 ZEERE

AT R R R B SRR DAL S W HEAT R G0 SR S B T FU AT B B A
IR F R BB SE AL S 25 D R AT I AN B 2 Ja R B 56—, R BRI R AL 28
B SRR AN S RS AR S S B E S, ERARTME T RS
Mo S BAEAT T I B, H RTRTRE R R A B SR R SR I T Mt e
TRWAH, PESHESWRRE T AR, THZ DRI AR5
BRI, AT AL, =, @RI T bR R 3 &
(¥ 245 I D28 Kk 7t 3 A A SR R T, RO HL A SR SRR AR AL S IR AT AT
AR EAHELR A ZR . S0, H Al o R R s A & 0 24 T D A wF e 3 2 4
FEESTR, PUAM, BT B REVUMR MR L, AR T R R TR

BT BRI, SR R R 1 R B 24 T ST A A B R R AR R (R T TR X
IS B A R S IR e B, X AR ORI R B IREREAT IR, S AR R AR
PR IR F L8 S P & A R B ) & SR 1 DU T R G 7T, v )R 8i25 IR AL
AAEPIRAES . 55 =, NN A ORISR R B S B, 20 B BRI BHT I 75



AR Al I RIAS R 288 B rh 4% 0 5% SR B B IR SR HOR A, 3 ORAIE R B Al
re B FH DRI B4 B S0 B A4 ANER AN TIE TE 2Rtk o 55 =, SN 550t 1 0] 48 2 S A
S AL S LGB ER AT T, Rp ) 2 B S A &0, IR HE Sl R B R 2R o s
HELR 25 R SR IOARAS . SR DY, ¥ Jeg 1 0 245 Y Sh 200wk 7 Ry Bl RT3 3 B A5 05 RS B 25 2K
BT 0 8 0% S B RNS L R B 25 2 3B W R RN H A i 25 2, #ET 46 %8 F
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