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FEEE : [ B B] A7 0P A8 AN [RI AR 32 U B OB (HPLC) 48 SUR S, IR T RIS RO R 2028 BTl H
PRI PR A RO o (T3] 2R HHE R8O G0 — 3 R (UPLC-MS/MS )3k 5 PRI M TR 4 1 2 14 5 5% A
HPLC 78 37 TP 45 AN [l P 4 U0 A48 SCDG s 454 1, 1- 36215 3 L (DPPH) [ H 3675 B R R A
T BN RE J7 A AN [ SR B B0 4 AT A 5 R PHIR €0 IR B2V A i e/ — R TR IR 7 6 A8 0 ST SR AL G R Y
TR AR Bt 1 1 BAT LA TR PRI A RO 0Y , AT LR S AR ST A SE IR B . 45 5R] $8 SUETE 45 2R
7N, 0PI 4 8 FIAS IR M SR IBCY) HPLC 6 SR e e 22 AN A5 0, 4545 Rk 45 AR D b 7 A2 iy o S
WIIEE IR o, AN TR B B b A s PR AT AR 22 57, Herh 509% B AR UM R L BRI FIE T B 4t
SEATE TR . RO R ITAR B, 1O SR EIR) 2 (SR ) 3 (B IER) 5.7 13 S 34T I I AR 1k 2 i
SRR TR AT PE TR IR OR . PR ERIESS R o, SRR B4 IR | B St I AT P4 AR i T L& — i ik
JEARAIE . [Z518] WO A A DT AT PR 20 iy 3L R R R A 25 28, A7 R0 oy R 2R IR 4 I R A s o i R

R LA TR 3 25 4 B BT AR A 25 20000 BBy ot B4 ol BT e R S5
SRR : DUPIAG 5 AN IR M ER IR 5 45 S0 3 5 AR TR P 5 1O &

FE S R284 SCRAARAEED : A
N ERS:1673-9043(2026)07-0812-09

% FF A W T F % [Rhaponticum repens (L.)
Hidalgo] y 22 4F- AR RAAR Y , 344 “ 8 ” , R IR T T
7 AR TOOR 48 (s ) (9 b 3R 430, R
PEFE 25 FI G s K, N AP IBCE AT D R  AAE
BE I MLTF S0P RE BRI Gl 2236 4%, 3R ey
ROTAMPTRE JERRAIE . H 5 B TR E A B AIE K
PeAL s B ZRTU AR ROR FOR, T
BT R BB E NS . BT E
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X TP A Ao o K 2 BEAE TR BIE TSl e /b, 3=
TS A ARG N TR A R | I 2K I
REWEY, RAPURL PUR DU DUR 5258
WEPERS, BURHFTE L], X 255 A h A A i
PRI, 24 [ 2™ R it 2 s RIS bR B 2
FIRE ST T RES, 7 A2 0 B rh 55 S S A B i 22 5
BOOLAB 1 , 51 K ST RAE SN, i £ 2 1% 440 g
A3, DRT It i 75 6 TP 4 470 S A I 1R A A2 B
HAT R G

UTAF R, B P 254 SOz N I e
2 B 0RO (HPLC) 45 S JE1E B 2 i B b 24
HOpA i B T R AR 2 — T LSS R R A AL
SFY BRI e TR — B, B R
RS0 S5 PL e, SR, 18 S0 1R 35 AR | N AR
A2 B — Rl 2 R AN O vk EE B R sk £k
SR AR RO SAE AR, HAR SIS
ZYROMIOCHR , AL PP P 25 S5 (9 010 25 77 A B 1Y
JRIBRAEFUAHERG PED, PRk, BRAR IR 25 P i 1
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JLA3 (A T e 17 100, A BE SN 4 TR SO P v 24
oo PERCF R R A 2y 2 2k
1 PR & #2530 00 R 1, A6 rh 25 48 U TS5
AN A L R AR SRS I REAE U6 5 2 350K SF- A
XL, A 27 B3 04 722 Ak 55 24 550 45 S AH DG IBG, T
5 2RO IR B V) ) A2 A RS ARBIF SR UL A ST
T00B) 3 A [l W B2 B () HPLC $38 2 &1 33 5 3 a0
A1, 1-TR -2 - B EL (DPPH) A HR R0 R 3
FUEGEJFLRE J1 , X T0 P44 8 FloAS [ S 55U A bt 8 Ak
TEPESEAT VPN 5 SR TR €5 0CHK B2 75 (GRA) Fi i e/
T (PLS) 43 BT 10 T0U P 35 A [R) $2 B 1 i 20 1] i
LA 0 0 T AR T AU Ab T T BN AT R O
B, DASIAZ 08 i T005R) 2 B S A0 1 M 0 A B0 4y, o
AR W BT IR K 5 F P2 A 20 AR T Befngl
1 UES5HR

11 %% Agilent—1260 R =5 508 AR (35 (56 [
Agilent 23 F] ) ; Thermo Ultimate 3000 7= 250 AH {7 3%
S ( 3 [E Thermo Scientific Technologies 23 F] ) 5 LTQ
Orbitrap XL B B3 A ( 22 & Thermo Fisher 2
A ) 3 CPA-225D AU+ 5 43 Z — ML K F (&
Sartorius 2 7)) 5 JY=5002 # 7 43 2 —H,F KF (_E
RN AR ) ; Cytation3 1 22 T RE B AR (€ = Py
NP

1.2 ikZy B R (L5 DSTDX001504, [ Ji .
98.80%) . B &% Ji {2 (fit55 : DST221220-035, 2 JiF -
99.17%) .1,5-—MIMEBEZE T2 (41t : DSTDE000602,
4 i . 98.42%) . fm 4T & (L5 : DSTDG002601 , 4f
J&:99.23% ) W [ RGARTE ELRR A 1 4 AR PR A 5 4
JE R (415 - 110753-202018, 26 FF : 96.1%) T3 &
(#5:111901-201102, 4 :99.6%) W F H £ 24
s BB IE I s e JER C(HES . MUST-21081010),
4l :99.77%) W 7 AR 2 R R A M RHECA R A W 5
DPPH I I Jb it R R RHE A R A Al O N6 (£33
4l ) 7 26 [ Fisher 23 7] 5 21K A 16 5 4K ;s H
b k2350 2 R 43 bl

1.3 Z5kF TP 25 F 2021429 H 3 HR A #
SRR R A X BB AT, TSR AR X
25 WF 5T B B A I 53 % o 4 Bk U 7 T A A T
)% Rhaponticum repens (L.) Hidalgo (7778 ) ft)Hb -
5

2 HEEHER

2.1 AP B R E A R K B (1~

1.5 em) TR 45 2544 250 ¢, FAT 5 0, 40 12 6%
K 30% LBE.50% L BE . T5% LB 95% LT, N
Pl FEARBC 2 K, AR LS b BE AR IR, T
50 C IR AR AR , 2698 R T M5 WIF B 1 A, RAS
5 A TIPI 3 SR U , 10 K S1~S5. FEFRER T P 45 2 B
5 (S3)30 g, it 200 mL /K5 , MU L2 T
1E T4 200 mL, FRFEAREL, 73591 501 LR L ER I
IE T B AR, Wl v 4, 2898 Uk T4 T B ol
AR, BIAS 3 Fh ISP 4G 42 LY , 10y S6~S8. il & 15
FRKEEEI (S1) 30% L PEHEELY) (S2) \50% LT
FEHY (S3) \75% LB EH) (S4) \95% £ B FE B
Y1(S5) .50% L EEHEHUI £, £ TR A BGHRA (S6) |
50% £ FEHR I B IE T BEAE G A (S7) \50% £, P
P B B K TR B (S8) , HAF AR K N 18.19%
19.86%.17.04%.13.27%.6.68%.1.39% 4.19%.6.97%.
2.2 R RGO (035 - BRI BT (UPLC-MS/MS) 2
PESHT

221 MRS A A RS R R TR P 45 4
1 (86)100 mg, B T 10 mL &3 1, A 50% i
i a7 A0 B 30 min (T% 500 W, 45134 40 kHz, i
J& 20 °C) , A, 50% B R B = 0, 50, H
0.20 pm GALUEREIE LT, BEEDE WL, VA5 .

222 @G5 A5 : Hypersil GOLDTM Cjq
(100 mmx2.1 mm, 1.9 wm) , i BHAH : 0.1% H BRI
(A)-2Z N5 (B) , B BEPEML (0~5 min, 8%B;5~30 min,
8%B—16.5%B; 30~40 min, 16.5%B; 40~60 min,
16.5%B—36.5%B ; 60~63 min, 36.5%B—45%B; 63~
68 min, 80%B ; 68~69 min, 80%B—8%B ; 69~75 min,
8%B) ; FEikh : 25 C; A1 : 5 pL; Pk : 0.4 mL/min;
K 1 2 330 nms

223 A HImESE R R (ESD ; E B T
FH 5 50 00 WEBUE SR 52 (HRMS) |, 43 3% 30 000; &
TAEME IR 375 C; WS HUIE - 4.5 kV; B T1&
BHLTE 60 V; E45 553k LR : 80 V5 H5<: 30 arb; ff
B 10 arb; FHHEE : 50~1 000 m/z,

224 B MH ML T R Compound
Discoverer 3.3 /45 Ji i I EA T 407, I W FH AR 5
AR 7= 10 P X O3 B4R v nT RE A AE B T AT A
F VT A X T T R W A T S, ) D HE W €
WX Ak A T AR B . ZE TR 25 B L) (S6) Hh 4
SEFIHEN 13 Mb2F sy, Wk 1.

2.3 HPLCHSEUEIE AT

231 AIESAME A% Agilent Eclipse XDB-C g

813



Fasg T PNRE S L VSN e S Vol.45  No.7
20264F7 H Journal of Tianjin University of Traditional Chinese Medicine Jul.2026
1 TPZ UPLC-MS/MS HiT4R
i REIE(nin) 07 SR SEUE(n/z) B (miz)  BE2E(x107°) A BT (/) &y
1 0.97 CH,0, [M-H]"  191.0189  192.0262 -4.26 111.01.87.01 R A
2 1.02 C,HO, [M-H]  117.0188  118.026 1 -4.03 99.01,72.90 R
3 1.82 CieH g0y [M-H"  353.0863  354.0936 -4.15 191.08 Wk IR
4 1.82 CH,0,  [M-H]" 1910553  192.0626 -4.31 127.04 D-(-)-ZE TR
5 3.8 CH0y  [M-H] 3530863  354.0936 -4.17 233.05.191.08 2RI
6 3.87 Cl0y  [M-HI"  353.0863  354.0936 -4.32 239.06.191.08.173.04 [SE N
7 20.14 CyH 0,  [M-H  477.0725  478.0652 -4.70 301.04.151.01 Wit 2R -3-0- AT RE R 1
8" 27.16 CysH, 0, [M-H 5151171  516.1243 -1.18 443.11.433.08.397.10,353.09  1,5-WmmtZs 7 ik
9" 32.75 CysH,,0,,  [M-HI" 5151172 516.1245 -1.67 106.00 FEERIR C
10 33.06 CyHyOy  [M-H" 4310966  432.1039 -4.12 285.04 2% 1 -3-0- AW T
11 40.92 CooH, 0y [M-H]  407.1330  408.1402 -4.39 247.20 EALINER
12" 49.62 CsM0s  [M-H]T 269.0444  270.0517 -0.69 151.00,135.05 KR
13 50.56 CH,04  [M-HI"  299.0548  300.062 1 -4.24 284.03 [ERAF

T+ g 228 R Lo S 1 A o

(250 mmx4.6 mm, 5 pum) ; s A - 0.1% W R % )
(A)-ZNE(B) , 6 5 P B (0~5 min, 5%B;5~15 min,
5%B—10%B; 15~20 min, 10%B—14%B ;20~80 min,
14%B—26%B; 80~113 min, 26%B—38%B; 113~
113.01 min, 38%B—5%B; 113.01~120 min, 5%B)1%;
FEJR : 30 °C; A& : 10 pl; JiL < 1.0 mL/min ; 45 )
WK 327 nm,
232 B IR R A ORE 8E FRER TR 48 4
) S1~S8 £ 100 mg, 43 H & 10 mL &, Jin 50%
P 3% &, B8 5 AL B 30 min (35 % 500 W, H %
40 kHz, ¥ 20 °C) , J80v% , 11 50% st e 22 220 1,
FEAT, UBL , B UEE , RIS S I
233 AN ESER S S RS RO &R
R Bk JRR B R (1, 5 IIMERLZS TR L S A%
JRIR C O SRR R E X |GG &, o E T
10 mL 28 00 b, o e 2%, A5 2% B — X R
W85 W BB 45 s — X I I & ioE =, T
5 mL 25 O, B A A9 AR A5 A
e E 435k 4.34 .51.13,.11.04.51.70,11.62.109.35 ,
100.23 pg/mL AYTRA XT HE S
234 JrkEFEEE LSRR S RIE R4
AT U5 ) R Ko 06 T ARURTR Kot (38 B s T 40 R Ko v fi
22 (RSD) , ZEAE % (G VEFIAR e PRI . A %
PR ESCTH0 ) 2 $12 B0 (S3) , 4 2% i 25 S 4 L 2.3.27 T1i
J7 5 5 A o U TR, e R 2.3, 17 T €8 5 AR A
HERE 6 UK, THEAR 3245 H A 08 i AH X f B3 1) (] RSD
17<0.38% , #H % U 1] B RSD #1<2.53% (n=6) , % 1
INEAE 2 R R M A IR 23,27 Ty VA
814

Tril a8 6 Ak F s T, e HR 2.3, 17 00 € 3 S ok
FEIAE , 1375 30 45 T AT W4 A9 A O B ] RSD 1
<0.34% , AH % W 17 A RSD #41<2.98% (n=6) , £ B )7
R RS R MR A4 IR 2.3. 27 I U VA il 4
P SR R BB 2317 A A i TR T
WCE 0.2.4.6.8.10.12.24 h FERED & A5 3%
A 08 B FE T BE I TR] RSD 441<0.33% , AH Xt 16 T FR
RSD #J<2.90% (n=8) , 2= W] {13 i 75 W 7F % Uit T ik
H24hFaE.
2.3.5  fREUEITE R E T KA PR BL2.3.27 30
il 28 Y 8 Al T 2P] 2 4 BB A it VA, 2 R 23,1703
RSB, A5 B3 SO DL ATA # 20 A
25 (34 SR AR AN B (2012 jiz) "0 IEA T
AHALEE 53 B o S3 K S 2 BRI (L8802 (i
% 0.2), 28 Z mi B IE M A ST AL IS A o) iR &
(R, HeAnag 22 AN 1 (& 1) ol 5 00 Bl g
FEXT, F8IAH 7 AN g (5] 2) , Forb 15 06 4
JRIR , 2 S aR R R (S M%) | 3 S il R BR ek iR,
10 SN 1, 5- ZWHEREZS T 1% , 15 5 06k 48
R C,20 506 MR 2,21 SR ERi % . xR
B AU 3 5 AN RS PR B IO R AT AR ARLEE 43T, AR AR
JiE R 0.428~0.996 (55 2) , 3R W1 H AL 2% Wl 43 22 = Pk
K.
24 TP A G TR
2.4.1 DPPH H HIEERRRNE 2G>ty
%o ¥ 50% I 300 wL+0.04 mg/mL DPPH i i
W 750 WL( 25 FIAL) AN [R] 0T 6 v B 1) T 2P0 4 42 B
(0.03~0.50 mg/mL)300 wL+0.04 mg/mL DPPH H! i
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£ 80
o
& 60 - 1
40
20
o BOELEE
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 1]0 115 l20 iR
I () (min)
L BRI 2, SRR 5 3, B 52 5 10, 1, 5-IMMEMEZS T71% ; 15, TR IR €20, Frk 521 M EmT & .
& 2 wm:ui‘f, \nmﬁﬁﬁﬂi‘fﬁﬁ?‘éﬁlﬁ%Rﬁ"JHPLC
2 WMPHEDOAUESNER 517 nm P A B2 (A) A, ¢ BRA ST B B
i AR i all H(R) o R=[1-(A,=A,)/A,x100% (3XH A %8 141
S1 0914 S5 0.917
WG REAE Ay R BB 2 ROGRE (R, A, S AR IS 2 I
S2 0.986 S6 0.428
“ 0,903 - 0063 JCEEAE) o BAFEAPATINE 3, BOPME . #i iR
" . " . I\ % @( N
< 0,096 < 0923 I DPPH B B AEHRR R R R TR BUE IR

VSR 750 WL LR S AT ) A (] I3 2 v B 7 T ) 4 44
B4 (0.03~0.50 mg/mL) 300 pL+H i 750 wL (A
)% BIRA AT, 4 B 200 pL A 96 fLAH,

TE 2 R [ N 30 mine SR FH BRI A2 45 FLAE

e R (1Cs,) o

255K L 1E 0.03~ 0.50 mg/mL ¥, TP 3 AN
[ $2 0% DPPH H 23 A HBR1EH , B 1Cs,
{E 8/, HVE B DPPH H 2R AE ) 8 o 38 i X
1Cs HEJF | BRI B i 71 K /MKIK Ol S7>S6>92>

815
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S3>S4>S1>S5>S8, Hirt S7 A1 S6 (1)1 P4 fe ittt , H: 1Cs,
5 539°M 66.96.67.16 pg/mL. WL 3.
242 BOARJEREME S BESCERNT005 vk . B
AN [R] JB d5t v B 19 T00 P 44 4 ) (0.1~2.0 mg/mL) 4%
2.5 mL, KU A B 2 22 wp k7 W (pH=6.6) 2.5 mL
F1 1% s ALATAE 2.5 mL, 182,50 “C/KTA 20 min ,
S BVE FUHOK PR N B, INA 10% = H LR
W 2.5 mL,1E24), B 2.5 mL _F3E W, M A Z& 187K
2.5 mL A1 0.19% =5 AL B 0.5 mL, IR, #f &
10 min, #2200 pL &R AT 96 fLAR T, 75 700 nm
Ab ) R BEAE . DL AR Y 50% W EEAE R A
X B BEARE A TINE 3K, BOF3E . A4S TR
5 B2 U U B S R A R OB E S AR B2 ] A
BN 77 2 TH RN 1.0 mg/mL B3 I 6
FEfH

%3 IR, TE 0.1~2.0 mg/mL #e FE , TH 2P 25 AN [A)
PRI 2 ELAT B0 A 34 JRLRE T, MR {1 R v 156 B
R JFRE S AR . 2R E R 1.0 mg/mL B, HA U RE
T RIMKIR M S6>87>83>82>84>81>88>85, HoHf S6
TEPEECR , WOGEE(E R 0.861 5.

DL bS5 SR 3R, T00P) 44 A [ B 1k 2 B ) S1~S8
P EA B P AL TS M, 6 DPPH H L3 2
AU BRAE T, B B3 R B A B SRR g )t g
Wi, Hoh T5P 35 50% 2 B B A IE T B A7
H TR WA 15 P F ik 5 8 i T00 20 4 2 i 34 2L
AR IR JERE ), Hh TR 45 50% BRI i
TR RS 7 3 P e ik, 22 BH T 2P0 4 4 B vl LA
AP B BRI M A, T
PIAGAFEREI X DPPH F H 3 (175 468 1 LR
R RE ) ¥ B MR BEHORIME . Z5 1A, TP 2 50%
CEERRIUYI B 2 TR TG 07 AIIE T B HT A Ak
TEMHERAE

2.5 TOCPIAG AN R4 U 1 a0 s 5 P S AR E
TEROC RIS

2.5.1 GRA ST XHESUEIE 22 LA e i g
[HFR 5 DPPH [ BT BR R LS A S5 e 7 O BE 43
SIHEATHMEACAL L, 5350 L DPPH [ H 338 bR 23 A1
SR JFLRE W B R BE R A W TR R T
B TR 454 45E 16 5 DPPH [ 2215 BRRALE
I JFLRE 1 W 2 1) 1 G IR R, O & SR AT HE
JP A F Sk 222,

GRA 455 W3R 4,22 /> HA 0 e A3 1 1k 2% 1l

415 DPPH [ H1 BEIE BRAE P ALEGR R BE 1 1 SCHK B2
BIR T 0.7, Ud B T00 3R 2 (1 B S0 A0 6 2 22 i 3
R R 25 4. Horp 2 S (552 ) 5 DPPH F
FE T B 2R R E JRLRE T RO B Y G BRI R T
0.88, I HEFFHIT 2 037, DB 2 50 (4 JR ) T RE X 0
PGP AT R R EZEM . DPPH H th 3T
3R (1 R BR FE AT 6 L I HE T A 1>2>7>13>3>5, Bk
JEBE T W 56 BE Y DGR BE T 6 6 I HEY Sy 5>2>7>13>
3>1, B HE AT 6 A7 A0 1 Ok IR ) 2 (&¢It
%) 3(FaZr)ifig) .5.7.13,
2.5.2 PLSAMT DR SCEIE A i I T AL [
54 X, LA DPPH F H 23 R 38 AR JE g 70 WOt
FE AR 53 SV R I AE 5 Y, 5 A SIMCA 14.0 84, 3
7 PLS AH G M 3B, 15345 21 M A 06 11 0 1y AR
DPPH [ FH JE35 5 5 SR IR RE 1 WO BE b4
19 22550 (R?) AR 35 F B (VIP) fE23-26

FR 4 PLS 4347 5L B, 3 5 A VIP=1 B, [ AR
RPN AR A W . S5 R R
1.2.3.5.7.9.13.8 () DPPH [ 1 531 & 0 VIP
EHRT 1, HiR g AN E s HF R 1>7>2>5>9
>3>13>8 (WL 3A) . RPIYIE i F 185 DPPH
F R LS BRSO E ARG ARG, A 18 A g

*3 BAFERDPPHEHE. FEENNIEER

. DPPH [ HH &1 B ML JERE T

EV Sy 1C,,(pg/mL) EVEpsyi W
S1 Y=0.158X+22.794,r=0.999 4 172.41 ¥=0.344X-0.004,r=0.998 8 0.340 6
S2 Y=0.170X+35.251,r=0.992 0 86.91 ¥=0.440X-0.009,r=0.999 8 04311
S3 ¥=0.212X+24.204,r=0.981 9 121.74 ¥=0.458X-0.009,r=0.996 2 0.448 8
S4 Y=0.151X+26.684,r=0.977 1 154.62 ¥=0.460X-0.058,r=0.999 8 0.4029
S5 Y=0.170X+18.980,r=0.997 9 183.01 ¥=0.310X-0.037,r=0.999 6 0.273 1
S6 Y=0.386X+24.083,r=0.988 3 67.16 ¥=0.747X+0.114,r=0.995 1 0.861 5
S7 Y=0.388X+24.041,r=0.978 7 66.96 ¥=0.713X-0.021,r=0.997 7 0.691 4
S8 Y=0.173X+11.297,r=0.998 6 224.11 ¥=0.303X-0.029,r=0.997 9 0.274 0

816
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x4 MPFRBYH 2N HFESHENFEN

GRA &R
i _ DEPH RIS 1C,, B JFRE SO
SEIR IR SR SR

1 0.921 1 0.814 6
2 0.905 2 0.883 2
3 0.883 5 0.835 5
4 0.789 11 0.775 12
5 0.881 6 0.899 1
6 0.787 13 0.794 9
7 0.896 3 0.869 3
8 0.821 8 0.792 10
9 0.860 7 0.773 13
10 0.763 19 0.766 15
11 0.766 18 0.736 18
12 0.776 16 0.781 11
13 0.885 4 0.858 4
14 0.798 10 0.770 14
15 0.818 9 0.807 7
16 0.781 15 0.730 19
17 0.786 14 0.799 8
18 0.788 12 0.757 16
19 0.749 21 0.725 20
20 0.738 22 0.721 22
21 0.750 20 0.724 21
22 0.775 17 0.747 17

DPPH H H JE 7 Bi 2 52 1B A 6, A 2P K /INAT 6 o7
IR A 1 CHT 2R )RR ) (2 (SR ETR ) 7.3 (Fadg
fi2) . 13 .5(ULIE 3B) , X H s AR TE PR By TR A R . 0
1.2.3.4.5.7.8.9.13 15 i Bk JR fiE J1 W6 Y
VIP H¥ KT 1, 7 N 559>7>15>8>2>1>3>13>4
(WL 3C) . B TR RE T 22 AL A7 181 R2 3 0 1F
0,35 B R RE T 2 IE ARG, O R /INET 6 f K
WONIE T 1GHraR IR ) 3 (BRERJFTR ) (2 (4R JFR ) |
13 5(ULIE 3D) , R B 2L 1 43 % S id Jit iy HAT B
STk EH

£ DPPH [ H 35 R ALEGR [ e 1 WO E
(B 1 R O VIP{E A~ 4845, DL R2 M IESL, H
VIP (B> 1 Anife, HEM 04 1 CRFrag iR ) (2 (552 ) |
3(RRERIFER ) 5.7 .13 Pr AR 10 Ak 2 Ji 43 W] g X Tt
PGB EATEE ST R , 5 GRA 45 3R —3L,
2.6 KA YIPUEILRIELEE T RIERE L
O ATEE B AT SR LAAEAE 2R C 1R BH X R, X
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Spectrum-effect relationship between HPLC fingerprint and in vifro antioxidant activity of

different polar extracts from Rhaponticum repens
DING Man',MAO Yan', ADINA Abuduaini'-?>, WANG Xintang'
(1. Key Laboratory of Xinjiang Uygur Medicine , Xinjiang Institute of Materia Medica , Urumqi 830010, China;
2. School of Pharmaceutical Sciences , Xinjiang Medical University , Urumqi 830011, China)
Abstract: [Objective] To establish the HPLC fingerprints of different polar extracts from Rhaponticum repens
and investigate their spectrum-effect relationship with antioxidant activity , preliminarily identifying the effective
components contributing to their antioxidant activity. [Methods] Ultra-performance liquid chromatography-tandem
mass spectrometry (UPLC - MS/MS) was used to qualitatively analyze the chemical components of Rhaponticum
repens. HPLC was used to establish fingerprints of different polar extracts of Rhaponticum repens. The antioxidant
activities of different extracts were evaluated by the DPPH radical scavenging rate and total reducing capacity
assays. The relationships between common peaks and antioxidant activity were established by partial least squares
analysis and gray relational analysis, the effective components of antioxidant activity were screened, and in wvitro
antioxidant validation tests were carried out. [Results] Twenty - two common peaks were identified from the
fingerprint profiles of eight different polar extracts of Rhaponticum repens, and seven chemical components were
identified based on mass spectrometry results. The antioxidant activity results showed that different polar extracts
exhibited different antioxidant activities. Among them, the ethyl acetate fraction and n-butanol fraction of the 50%
ethanol extract had the strongest antioxidant activity. Analysis of the spectrum-effect relationship showed that the
chemical components represented by peaks 1 (neochlorogenic acid) , 2 (chlorogenic acid) , 3 (eryptochlorogenic
acid),5,7,and 13 contributed the most to the antioxidant activity of Rhaponticum repens. The validation results of
active ingredients showed that chlorogenic acid, neochlorogenic acid, and cryptochlorogenic acid possessed
antioxidant activity in a concentration-dependent manner. [Conclusion] The antioxidant activity of Rhaponticum
repens results from the synergistic effects of multiple components , with chlorogenic acid, neochlorogenic acid, and
cryptochlorogenic acid being the primary active compounds. These findings provide a reference for elucidating the
material basis of its antioxidant efficacy, as well as for quality control and further development and utilization of the
medicinal material.

Keywords : Rhaponticum repens ; different polar extract;fingerprint; antioxidant activity ; spectrum-effect relationship
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