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Study on Spectral-Effect Antioxidant Activity Profiles of Rodgersia Aesculifolia
Batalin Based on HPLC-DAD Fingerprinting and Stoichiometric Analysis
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State Key Laboratory of Applied Organic Chemistry, Collaborative Innovation Center for Northwestern Chinese
Medicine, Lanzhou University, Lanzhou 730000, China)

Abstract Objective: To establish a HPLC-DAD fingerprint spectrum for the alcohol extraction of Rodgersia
aesculifolia Batalin, analyze the correlation between the fingerprint spectrum and the antioxidant effect, explore
the antioxidant material basis of Rodgersia aesculifolia Batalin in order to lay a basis for the quality control
of Rodgersia aesculifolia Batalin. Methods: Fingerprint spectrums of alcohol extraction from 10 batches of

Rodgersia aesculifolia Batalin were established by using the HPLC-DAD method. The antioxidant activity of
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Rodgersia aesculifolia Batalin were evaluated based on DPPH radical scavenging activity, superoxide anion
radical (O”) scavenging activity, and hydroxyl radical (-OH) scavenging activity. The relationship between
HPLC-DAD fingerprint spectrums and antioxidant activity was analyzed by PLS, and the index components of
Rodgersia aesculifolia Batalin were screened. Results: 21 common peaks were matched from the fingerprint
spectrums of 10 batches of Rodgersia aesculifolia Batalin and their similarities were all greater than 0.90.
Through the chemometric analysis, the comprehensive correlation coefficient and VIP value of two indicators,
9 common peaks were determined in positive correlation with DPPH free radical scavenging activity and the
VIP values were greater than 1. 3 common peaks were positively correlated with superoxide anion scavenging
activity and the VIP values were greater than 1. 8 common peaks were positively correlated with hydroxyl
radical scavenging activity and the VIP values were greater than 1. Finally, 10 peaks in the fingerprint spectrum
of Rodgersia aesculifolia Batalin were identified by HPLC-Q-TOF-MS with 7 peaks of common characteristics
and 3 non-common peaks. Among them, the three peaks (10, 12 and 14) most related to the antioxidant activity
were chlorogenic acid, bergenin and cryptochlorogenic acid. Conclusion: The established method for the
fingerprint spectrum of Rodgersia aesculifolia Batalin is simple and feasible, and the important components of

antioxidant activity were screened out by the analysis of spectrum-effect relationship, which will lay a material

basis for clarifying the antioxidant effects and controlling the quality of Rodgersia aesculifolia Batalin.
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FE P KA W H Bt

S1 oM B TN 20190720 Rodgersia aesculifolia Batalin

S2 B VG 4 I PR A 20190721 Rodgersia aesculifolia Batalin

S3 U148 B LRI A MR B B IR R 20190722 Rodgersia aesculifolia Batalin

S4 H A8 Bl e TR B PRV 1 30Uk 20190722 Rodgersia aesculifolia Batalin

Ss HArE BT 20190725 Rodgersia aesculifolia Batalin

S6 PO S LT 4 119 XCRF- 35 & 20190722 Rodgersia aesculifolia Batalin

S7 DY) 148 T T A A L 20190806 Rodgersia aesculifolia Batalin

S8 KERFE B A MRS PR B L T 20190809 Rodgersia aesculifolia Batalin

S9 HArE BT 20190811 Rodgersia aesculifolia Batalin

S10 HrE BT 20190813 Rodgersia aesculifolia Batalin
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2.2
2.2.1 FEELAERGEI

WEMBL AT AR (L40HT ) 1.0 ¢ (5
e A2 ) THOIERH, mA25 mL 50%H
WEvA W, AT (240 W, 40k HZ) 30 min, #
FHGEFRE R, JEFH50%H A ek mf, 7%
A1, g, SRR M40 mg - mL RS
2.2.2 HIABC ]

DPPHE W 45 . K% PRIDPPHIG &, JC
IK R 2 2500 mL

Tris—-HCLE W W) Hl 4« K5 % R BUE & Tris-
Base, JHKEARZE1000 mL, B2 ¥FE H0.1
mol * L' i Tris—basel& Tk . ¥5 % R E36%~38% HCL
VEGE K E BRI 0.1 mol + LT HCL
AW . B Tris—basel& 500 mL, 0.1 mol - L' HCL
V229 mL, FH/KEZE1000 mL, 554 #50
mmol + L' Tris—-HCL ( PH=8.2 ) ZZifk .

10 mmolL - L_léﬁiz%{g/&%ﬂﬂ% 1 %R
B PE =WyiG &, FI10 mmol « L' HCLEEZA £100
mL, 3210 mmol - L™ AYAE R = BR i

8.8 mmol * L™ H,0, KM HI & . #H20.95 mL
1130%H,0,, KBRS

9 mmol + L™ FeSO, %R AIHI % . K% PRI
FeSO,ifi i, H/KEARE250 mL, 53K E N
9 mmol - Lfllél/‘JFeS()ﬂ’%?‘m‘lo

9 mmol « L/KHR £ BEH W Bl 45« KE#FK
BUK e IE &, K OEEERFE250 mL, 14
B FE N9 mmol + L' I/KAG IR 2 FEA T
2.2.3 ME ik
2.2.3.1 DPPHH HFEIERRTEPER I 2

F 2 AT 25 FRE IS (40 mg - mL™") 0.5
mL, 50%HEEZAZE10 mL, FE0.2 mLEE AR
EAZE10 mL, 52 E 50.04 mg « mL'HYLL25 T
FESMVATE , FEEL100, 200, 400, 800, 1000 p L
JE490.04 mg + mL LT 25 FREM AR T 10 mLH 28
WRAEH, H50%FEANE R mL, FHIIAT mL
(IDPPHIE W (W }8.91% ) , #£2), THubi
B30 min, 7E517 nmAbIEWOCEE(EA

DPPH [ 395 %8 %=[1- (4,/4,) 1x 100

Hr, Ay: ZSHA (2 mL 50%F BEE R+ 2 mL
DPPHIEW ) 5 A;: HEM4] (2 mLAESE R +2 mL
DPPHIEW ) -
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FRESAW . 0.1, 0.2, 0.5, 1.0 mLLT25 74
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W (40 mg - mL™") T10 mLAZERE D, EAZEI]
mL, JIA3.8 mL 50 mmol * L' Tris—-HCLZZ i,
0.1 mL 10 mol « L™ 8B =y, # %30 min, T
320 nm I xE R SERE
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0.1, 0.2, 0.4, 0.8, 1.0T10 mLEZE L& d,
FEAH EEAE 21 mL, KK HEHIAL mL 9
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37°C/KIE T RM30 min, 510 nmAb i E O RE(E

2 H ISR %= [1- (4,-4,) /4] x 100
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8.8mmol + L' H,0,) ; A,: FESAW (1 mLFESh+
1 mL 9 mmol * L™ FeSO,+1 mL 9 mmol - L™ /K47 8+
1 mL 8.8 mmol + L™ H,0,) ; A,: FESZS BT
(1 mLFEES +1 mL 9 mmol + L™'FeSO,+1 mL
9 mmol + L' 7KA%R+1 mLHFEE ) .
2.2.4 WMEssR
2.2.4.1 DPPHH AT fE

PLAE A R CM PHEXT IR, 1C,fH#4<0.0142
mg + mL™, R RETCER . 1044025 F 254
DPPH A f 305 BTG A —E 25, S7 (1))
FEADPPH H B 05 BRIG M 55, 10,0 H fe i >
0.04644 mg - mL™", SO (Hlt ) BESMGTER G, 1Cs,
(B¢ ~0.020 08 mg * mL™',
2.2.4.2 AT A hRAEEERETE

PLYE A 2 CA PHTEXT IR, 1C5(H3 <0.1424
mg + mL™, RIS FETCIR . 104LLr 252544
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HE P B IR IE A —E 2, S8 (K
it B8 AU BH B T I BR TG M AR 55, HLIC ff fem hy
12.878 mg - mL™", S4 (H ) £ A B ik
TR, HIC [ERAE H3.282 mg » mL™,
2.2.4.3 FRH HIEWEBRIETE

PLAE A= 25 CoM PR XT BE, 1C5(H3 <0.9281
mg - mL™', RULE BT IR . 10HL 25 F 2541
¥ A hILEBRIEE A —E 25, ST (B FES
THERTE MRS, HIC, (A M81.02 mg - mL™', S4
CHR )RR IEBRIG PR, HIC, EH K N 7.57
mg + mL™",
2.25 HdEabr

iz FSPSS 22,08 F b FREHE .
2.3
2.3.1 J:TDPPHH M HEEBRIG ERTEROC R M

PL1OHEZT 265 F 25 M AR B DPPH H 3275 BR
WYEICH AR &, WAy A AR &5, RH
Oringin8. 0 AF 47 I Fe /N — 3tk (PLS ) 43#7 .
AT 5 DPPH [ R LT BR 16 PEAH DG A e B
B, 124G 1 5 DPPH A HH TS BRFRIC, (5 52 U
%, BIS5DPPH A H B BRIE M 2 A G, FHOCHE
KAMKR F: 12, 2. 5.9, 16, 7. 4. 19, 17,
18, 20, 11, 9PN HEAIESDPPH A t L K RIC,,
HEIEM G, RIS DPPH H 3L 35 KRk 5 ke

CoeffCS[1](DPPH IC50)

5%, MEMER/IMRIR N : 14,
3. 1. 21, WEBHR,

GERERW], KRS L1 25 FIERRDPPH A
HAEMA YR ERL . P35 ( Variable Influence
on Projection, VIP ) AJfi# R H A% & X PR A% 55 /) 5T
BRRREE, VIP(EBK, ULBHIZ [ A8 G0 R AR i 9 5T
BB, VIP> I R/R X R AR A B vk, DL
DPPH H H L 17E BR N 258086 b, XFVIPHEFT4)
BT, O BE H X 21 25 2 R A L BT SR A BB ) 52 M A
K EigeE (LIVIP> 1880 ) o BJa, & a
TEWER VIPE AT 00T, 25 R B AiEiE12, 9,
5.19. 20, 4. 16, 14, 18, 11. 10%/DPPH H
FEBRTEE ST E, AR . GAAMHER
BAVIPE2 NSRS, KPIE12. 9. 5. 19, 20,
16, 4, 18, 115DPPH H i JLIE bR G M 5t IE AH
HVIPE R T 1.,

X BT R A A TS O RS AT R B, 22 X
g2k Je R W, Fre iRl R?499.78%, Q>R
93.20%, %A T AR AR G 4045 AR R R N B T
G HOR B IRAE RER I, Y B AR 200
Wi, R*. Q*IHLAPRE A IEE, HQ MIHLZ
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R2(cum) progression
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2.3.2 FETEENE T B R EEERE RIS ROCR
i

DL 1OHE 21 25 F 25 b A i 1 e S0 B 8 0 B
TEHEIC fH o R A &, WEEFCh A A8, SR
Oringin8. OFKFHEATPLS/3#T . X 4% Ay e 5 i 4
FIESF A B BRI PEAR DGR A A 2R B, 114k
A5 AR T IEBRIEHEIC [H R A, BlS
AR B S IS BRI PR R AE A OC, AH G R /IMERIR
K 14,10, 2, 19, 8, 20, 11, 15, 1, 8, 16,
107~ 36 1 5 10 480 B 5 7 T PR IG PR 1C 5o fH 2 IEAH
X, RIS B g bRIG R G, AHOCHER
MK A 13,4, 7. 6,21, 3. 5.9, 17, 12,
6K

ZERRW], X LRI LT 2 15 Bl A
T HHEEH TR, DU A B & TR R
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VIP

B DPPH IC50 Intercepts: R2=(0.0, 0.972), Q2=(0.0, -0.346) or
ma

KRR ER, XVIPHEAT T, e X 2524
MR AL RE 152 i 5K i 435 0% ( LAVIP>1
ARAE ) o BE, XA VIPIE I T 8T,
GERFMEIEIEI3, 10, 14, 2, 4TI TG
BRiGME ST R, SRR TR . SRR RBL
MVIPE2MER, ZBIEL0, 14, 25 BB T
TH BRI MR EAR X HVIPHI R F 1.

XoF T A A T O R AT R 0 . 2 X
K2 R W, Fra s Al R 499.99%, Q>R
63.20% , % BH T AR AR 0 4005 A R R TN B ) A
I HRKE AR SRR, 2B EC 2000
WF, S FHRAMGR. QMEMm FAMm, HQ FHIH
2R BRI A (B -0.278, &I T AR A R H Bl i
LA, WG SRS, WE-ETR,
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P13
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Var ID (Prima

-0.6

Var ID (Primary)

I R2(cum) progression
B Q2icum) progression

2.3.3 JFETHRA MG RIEERIEROCRIIT
PATOHEAT 25 25 BF B i B9 72 ) P R BR 1 1R
IG5, fE S &, W AN A 78 &, SR H]Oringing.0
BAFIEATPLS 3 Mo WA LA W5 12 B i FEVE BRI
PRSP B 7 e e W], 11 Ay g 5 1 oy 6
THERIGPEICSOfE S A Se, B A R ER I
RIEARSG, AHSCHER/IMKIC N : 16, 14, 10, 7,
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B BEIFETFICS0 Intercepts: R2=(0.0, 0.985), Q2=(0.0, -0.278) 1

19, 15, 20, 17, 21, 18, 3; 10N EHIESRA
M LB BRI R ICS [ER IEAR G, RIS3 A BB
TEPER UG, FHOCHER/ MR : 1. 5. 12,
13. 8. 9.6, 11, 4, 2, WE9YH/K~.

SRR, XS R TIERR A A A
YER WP AL . LAFER R R 0 T BR R o 203U dR
Br, XEVIPHEAT 208, G BE X 2125 F 25 0 1
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PURALRE T R BRI @35 0% (LIVIP > 1045 X BT AR A A O R R AT R N, 2 X

) o Wa, MEOREERVIPEIE T, 4550
K EGEE14, 10, 17, 16, 3, 19, 15, 20X
H S BRIE DT Rk, AR EI10T /R . &5
G RECVIPEM 855, 14, 10, 17, 16,
3. 19, 15, 2048552 [t EH BRTE PRS2 R AR
%, HVIPEH KT,

04

CoefCS1IZEHHEICS0)
° i~

=
¥}

-0.4-

K2k J R W], Frasi Rl R 499.99%, Q>N
64.50% , % B T AR TR (1 H0L A5 A R R TN B ) A
4f . HOR B IREER RN, B B 2000K
B, S FRAMMR, QYA TAM, HQ EIH
LR I A T -0.195, I BT d AR A & H i
PG, WEEH RS, mETR,

-06

VIP[1+3+0]

= ey e B S o = B 3

P20
21

SIMCA 14.1 - 2021/2/21 10:22:43 (UTC+8)
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W Ratcum) progressi ion
W cetcum progression
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B FEERRM1 (OPLS): Validate Model 1
FREBEICSO Intercepts: R2=(0.0, 0.899), G2=(0.0, -0.195) B
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2.4 A FRETHREWMEIZFR, @ids%

2.4.1 HPLC-Q-TOF-MSZ/f

BB RHESCEIE F 0T 440 Bk
ke B ESIL, IE. BT, FAHEE: miz
50~1700, B FIRIEE: 150 C, BHEHE:
3400 V, #FZ4HLJE ( Fragmentor) : 400 V, HEfLE
FE: 65V, Wi EST: 35 psi, THRASIRE:
300 °C, FHEAEHE: 8L - min',
2.4.2 FESEIRAEI

[f] “2.1.27 WUR R B Hil A T, dile 4L
TR (Hk2)
2.4.3 HPLC-Q-TOF-MS* {8306 )9 &

-EST TIC 3% Frag-400.0v 20201126-HYZ-NEG-MS. d

Intensity(x 107)

SCHRMTRT X IR RSSO E B RS, R IA
T10MEEY, AEW10, 12, 13, 14, 15,
16, 1929 104t 25 b4 A9 3L A 5o 00 0 - SRR
( 3-Caffeoylquinic acid ) . 7+ [15% % (Bengein ) .
ek EmR (5-Caffeoylquinic Acid) | BRERJRIR
( 4-Caffeoylquinic Acid ) . Tri-O-Galloylglucose
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