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Abstract

In this study, based on the rapid screening platform of ASE-online SPE-HPLC/MS, a rapid screening
method based on chromatography-efficacy relationship was established to screen antioxidants
from Salvia prattii. Five compounds with antioxidant activity were screened, which were identi-
fied as tanshinol, protocatechualdehyde, caffeic acid, salviaflaside and rosmarinic acid by mass
spectrometry data. The conditions of ASE, on-line SPE and MS were optimized. This method com-
bines the activity test with mass spectrometry identification, and has the advantages of high pre-
treatment efficiency, simple operation and good reproducibility. It is suitable for the rapid screening
and identification of antioxidant active components from medicinal plants with complex sub-
strates, and meanwhile greatly improving the efficiency.
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1. 5|8

NAFEIEH A R & A B S A B i, s S 1 2 E ik, RS A g1,
FEIET HEFLSEAT T, SR LM B A B AL T30 FERIRES, (H2 SRR oM B i 2R AT BR A
ITW, 2R B 2GRy, T 5 R R EE I RAT AR YT, AT Gl — R A
SN BEIRAHRR A GE R RN RE, AR K A IS AN RT3 O S AR 05, T A MO B4 3, AN sl K ot R A
e, DB, BEPRIE, BORAE(2] (3] [4]. WRATRAVERROK 2 A4 di3E, AT RARG Ik B d 2R SR
WIPF 2 o BRI, AARIE 3t kb S AN E ST RAL T AR A B 250 B S i, R AR ad AR

AT A RPUANTI CZ 2 F TR i YOREEH 2 b, (H A IESE R W & it S R i B 47

SOMA[S]. PRI, TEERO RARGTAA TR B T QOB FUa % . H AT O P 2 RIRGTAA R ARl E
PR RHI R EI R 3 B8 R, AR WL W BRI A T 2R RS 6] [7] [8]. B IEEAL G
WAL e 7R o B A IR B AL &9, ARG B — AT RN XA E AU KRR
NT3~ WAICREHT S 5 B FHSEURERUVRE i) RS TR] LA F), 0 ELAE f 7 5 189 o A vl e e A S S R
A, HoBvE 2 Yl s 2R e s AR A & . ROAEAE T PR FR R T 70 B 4000t [ B
FAERRE R NS AR R BRI B [9] [10].

AU EE HATHEE T ASE-online SPE-HPLC/MS PREETHIE G, 1% G A AT AR HRIE 7 77 25 B
RHURE A3 AT 1AL RT AL T, ZEAE R S AT BERAE , B AR EA ARy, B RS TR B 75 G [
ST DA A R SR B2 [R] I 2 ) BEAT J5 1% 72 PRI ST AN G 70 BT s PRI, D e RAR T AR S
T PEBUE SR . AR TZ T 6 X REE BRI R AR LR AT PR 2 T e 7 9 T4, DUBDAZ 2544
(I M F SR A 2 il o

2. MMERHE
2.1. MRS

REsE B HE(Salvia prattii) >R F 758 SRR FA N BRTT/NIR3E 2 (K D). BIlE. ZME(E k4t
Bz RS TR A .
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Figure 1. Salvia prattii
1. REREE

22. UB5HE
Agilent 1100-MSD AH 3 — 85 7B 5 BB A (38 B e HE AR A 1) ASE-350 HRIHA 7R BN (L E
22 AF]); Foxy R2 M4 (T8 E Knauer /A 7))fEZE SPE RFL(SLE = HATWHH]); PL203 BT~/ 47

RV G L8 - FER 2 AF]): UPT-11-10T BGEBAKHLIU AR B AR A RA F)). 9206 = [ AT
1 ASE-online SPE-HPLC/MS 5 10 e - & 35 B 4 & 2 fiow.
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Figure 2. Schematic diagram of the apparatus (A: ASE-350 accelerated solvent extraction instrument, B: peristatic pump, C:
changeover valve 1, D: quantitative ring, E: waste liquid bottle, F: changeover valve 2, G: solid phase extraction column, H:
Agilent 1100 chromatographic pump, I: mobile phase liquid storage bottle, J: chromatographic column, K: detector, L: mass
spectrometer, M: plunger pump, N: elution liquid storage bottle)
2. REMIZE(A: ASE-350 BUEAFIZERUL, B: BWENR, C: §1iRM@ 1, D: EEI, E: EikiR, F: YIHRiA 2,
G:EEZERE, H: Agilent 1100 ®I%3R, 1. RENEMIRHR, J: BEHE, K: &NF, L FEY, M: HER, N:
ER Rk R )

2.3. SEWGE

2.3.1. EWRIE
FRIZ) 1.0 g BEE BB R D BT ASE-350 PRI RAMACHAR; FPOEHE, KARDIBRIR AL
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FEFIRERCE B, FERRE A BE R FIFH Agilent 1100 JOHH (3% A0 78 28 [ I RE N 52 R ITRE it FF 49 55
e BRI, 40% AN AEE N B T BHEUEAS I, 60%ISIARIREE R 96 FLI, JT R FUAMIEEN K.

2.3.2. PURHFIZEENEH
HERIARIEN 1.0 g FEE REEFES, BT 34 mL AFEWERUBA, Ll 60%1) H BEAEBONEIUAER], $2
B R, HEEUEHSE] 6 min, EEURE 75°C, &/ 10 MPa.

2.3.3. EE&EMHEZERNEE

Megres Si SPE #:(100 mm x 4.6 mm, 5 um, LA DR AERAR]); SR 2 mL; EBFI AN, ¥
J5FF 1) 3 min, 3£ 0.5 mL/min.
2.34. BIEEHG

CAPCELL PAK C18 MG II f43#45:(250 mm x 4.6 mm, 5 pm, HAEA AT Wi A: 2 55-B:
7K(0.2% H3PO)EEFEVEHL: 0~10 min, 5%~10% A; 10~13 min, 10%~18% A; 13~30 min, 18%~25% A.
LM K. 330 nm: JiiE: 1 mL/min; #EFEE 10 pL, KEiE: 30°C.
2.3.5. FRi%&EH

ESI B 78 7B TR 4R N2 B4R T 30 psis THERSUARE 11 L/min; TSR 350°C.

2.3.6. DPPH i S iE M ik &4
¥ 96 LRI UEE AR IR > B T 2R RF, I 100 pL KA1 100 L DPPH fif £&-3(50
pg/mL), #EEGE, BTWALKRS 10 min, EBFAR ET 517 nm Hota, WHROGREEETHE HERR %

3. BR 51118
3.1, IRAFIZERE G

Bk 70 B HU(ASE) A it 78 B IR0 26 T 46 1 F, AT WLV TR B 1B P ) — i R 5 i
WEFR . GG TIEMIE, ASE SRIUN ST, REEURE, AHUIARIHED, HERS. Ha
e D

Table 1. Results of orthogonal test
F 1. EXREHER

s F R IR JEE (%) AELR i I7] (min) FEIRPE(C) AR H RIEAEL & B (mg/g)
1 40 5 50 1 6.53
2 40 10 75 2 10.05
3 40 15 100 3 9.85
4 60 5 75 3 9.93
5 60 10 100 1 7.03
6 60 15 50 2 10.54
7 80 5 100 2 9.23
8 80 10 50 3 9.94
9 80 15 75 1 8.76
K, 8.810 8.563 9.003 7.440
K> 9.167 9.007 9.580 9.940
K; 9.310 9.717 8.703 9.907
Delta 0.500 1.153 0.877 2.500
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RIS, @ R RIS A 1 PRI A ) IR R, AR [R], 2R O AN AR U [R] 552
H(F 1)0 LURE BB E A SRR B IR IE B BN TR AR, 1 78 PRIA A BIURDE B T2 A o e 2 m
SR B R R A FR A AR ) % DR 2 T BB > AU A > ZERUR AL > HIEOKEE.
HERAHRI T 208 BERORE 2 Ik, ZERU ] 15 min, ZEHGERRE 75°C, HESRE 80%.

3.2. ELEHEZERFGRML

ARG LA T 5 Fi3EkE(Megres C18. Megres Si. Hedera C18. Hedera Si 11 Nucifera C18H)F] [ #H
FIU/IME(100 mm x 4.6 mm, 5 um, JLFHNFERIFERAB)RIBRAAR . ERER, K Megres Si
AHZEEUINFERS, LR A /N M B B R 5 R AR, HLAR ¥ T B o (it i R (1] 3), R i % Megres
Si (100 mm x 4.6 mm, 5 pm) ) [E AR ZEBUR:

5
0.044
0.024
12 3 4
0_00__,__,__,_~J\\,nh____f\_n_» VAN
LN B L S R JLNL R R JL AL R R S JL L R S
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Figure 3. HPLC chromatogram of S. prattii
E 3. REREE HPLC BiLE

SEIGELES TR H 60% /KIS HBe B, ANFEIVEBLE I3 5 A1 7 min) PEM AR . SR TR, £ 3
FPEe B )R, BRI RIS B TE s S N ER B Z R, WA 3 min Y, BEEsE
54 M B ABRE T /M b 5E 4l . DRI B I A 182 3 min.

33. MENFEMER S THES ESI-MS #17

1E ESI S 7, &btk )y, TSR EM T RSB ESEAME BN, BEZEL
JEA R, By &R RIS S AR 5E, MEEARN, SRS R IRE NN, BRI RS
AT, MR KRE S BRI R GUE EC, 53 11 /min N IREE TR RIS E S, B, BR T
TSR E X RIS S HIFEN, 7E350°CF, Ji i m MAE B 4).
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Figure 4. Total ion chromatogram of S. prattii
B4 REREEZBFRE
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96 FLARUSCEE I 73

DPPH JUEAFPEMIASE R B, BEERRBREAFA 5 Dl ot — € Mt

(K 5). MRIE 1~5 S OREIE D T B T, SR BT LK DAD JGIEEIE R, SHKL
BORE 1~5 SUEMEE NS R FULREE. IHR . FRis &R MRIEFRCE 2, K 6).
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Figure 5. DPPH inhibits activity of S. prattii
B 5. BREREE DPPH FE M E
Table 2. Mass spectrometry information of antioxidants in S. prattii
#2. REREEFMENEERTHRILEESR
Fe MS(m/z) MS*(m/z) tEw ZE iR
1 197.0 179.0, 153.0 R [11][12][13]
2 137.4 119.0, 108.3 JR L [12][14]
3 179.0 135.0 WL [13] [14] [15]
4 521.1 359.0, 197.0, 179.0, 161.0 SR AR [16]
5 359.0 197.0,179.0, 161.0 HIEFEIR [13][14][15][16]
(o] OH (0]
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~ OH
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Figure 6. Structure of the antioxidants (1: tanshinol, 2: protocatechualdehyde, 3: caffeic acid, 4: salviaflaside, 5: rosmarinic

acid)

E 6. MEMNFEERDEMN(: FEE, 2: RILKE, 3: DIHER, 4: RFREFERE, 5: HKEBK)
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4. g

AW 5T ASE-online SPE-HPLC/MS PRIETE- 6, L [ PR3 ik 5 € R 5 Bt s s 11 ik
ST ETIBNOCR, ik FEEREREF 5 MEAIEMEEREY), Hoid ik B el
P& FILAEE. IHER . SREFRE IR IEFR . 1%07 1% 54 Gt A is o ik ik L,
HARTGE SR R, S RIS 2O I S s SRS, EEATAE
J T 1 HRE 2 R R BRG0P R ATE YRR Y, KRR TR AR

E&WE

R E R BE 22N X 30y 2017 SFEFEACES THREF R IUH : 3EF ASE 5 HPLC-MSD R ARTE M %43 i ik
ARG IIT K (No. 2019g109)
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