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Determination of 8 Components in Fresh Samples of 3 Scutellaria Species Using On-Line

Liquid Chromatography-Tandem Mass Spectrometry
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Abstract: Objective: An on-line liquid chromatography-tandem mass spectrometry method was developed to determine 8
components in fresh Scutellaria samples from three germplasm sources. Methods: Mixtures of homogenated tissue samples and
appropriate amounts of packing material were packed in sample chamber. After removing matrix impurities and enriching the
target analytes, 8 components in fresh Scutellaria samples were determined. Results: The recoveries were greater than 90% at the
limits of detection and quantification. Meanwhile, the RSDs of repeatability and stability were less than 3.1%. Conclusion: The
method developed can be used for the determination of active components in Scutellaria samples.
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1.3.1.1 ikt

B M : Waters Xterra C,y HPLC &
(100 mmX2.1 mm, 3.5um) ; WENMHAER: 0.45%
FEZ (A) -4 (B) 3 #HEREFF: 0~5 min. 100%
A, 5~30 min. 100%~0% A, 30~45 min. 100% B,
45~46 min. 100%~0% B, 46~60 min. 100% A; i
i#: 0.25 mL/min; FE¥E: 30 C; #HAEZREE: 20 °C; B

FEARFA: 10 pL.
1.3.1.2  JissAt:

JoR VG U 1 2 H ) A Ak 2 R B — A R R b v T
W, JREWREH0.001 mg/mL, B ST EERE AT B
X ZRMEEN, EEFEA: BAEBRE: 3.00kV;
HEFLHE: BB RI13V. S-BREZ14 V. BB-3-21%
10V, &2EI1V, HEFH1TV. BRIV, Wik
LH29 VI E A 20 V; FREHEE: 4.00 Vs RFESL
HE: 0.0V: BEFERE: 150 °C; TIREE: 400 C;
HEFLAMIE: 100 L/h; TR AR RE: 1000 L/h;
KO FRENSEE: 145 B THRESHE: 15.3;
HrReEL: 0.4V BOHEE: 25V, RiEEAE: (R
FI5V. S-BROHEI10V. BIR-3-4R15V. 2k
14V, EEFHI0V. EE R3SV, MESH30 VI

A5V HOHEE: 30V KT HRESEE: 15.0;
B TRESEE: 15.0; BTREE2: 1.5V FIHaEH
JE: 650 Vs #hE7I: 6.92X 10 *mbar.
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Fig.1  Schematic diagram of experimental set-up for on-line fresh

botanical sample treatment
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Table1 Linear relationships and ranges for 8 analytes
%y [l ) 2% e RBR LEVEVEE/ (mg/mL)
e, Y=12304+5X 10°X 0.993 8 0.075~7.5%10°
Nl Y=133.524+2X10°X 09905 7.5X10°~7.5X10"
roTe. Y=6311.1+6X10°X  0.996 7 0.05~5%X10°
i Y=133.92+2X10°X 0.990 8 5X10°~5X10"
W Y=13 290+6X 10°X 0.9916 0.09~9X10°
i Y=136.74+9X 10°X 0.9923 9X10°~9x 10"
e Y=4560.9+3X10°X  0.9955 0.075~7.5X10°
N Y=68.284+5X 10°X 09911 7.5X10°~7.5%10"
P Y=323.64+2X 10°X 09917  0.0053~53Xx10"
— Y=88.005+1X 10'X 09900 5.3X10*~5.3x107
—— Y=82267+2X 10°X 0.998 6 0.25~2.5%10°
m Y=244.4+3X10°X 09905 2.5%X10°~2.5X%10"
SR Y=50744+2X10°X  0.999 0 0.26~2.6X10"
= Y=81.728+3X 10'X 0.9943  2.6X10°~2.6X10"
Y=18 060+2X 10°X 0.992 6 0.25~2.5X10°
13|V 7, 1%
o L ¥=58.574+2X10°X 09911 2.5X10°~2.5%X10"

VE Y ONIETRIAR / (epsemin) 5 X NAEIKRE / (mg/mL).
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M5-F2 U N30% F REE T, &2 FRNT0%FEE. A
IO E 8 MRy, AR5 BRI BLEAT, B LA100%
KMBEL min, FLA25% HBEE WSR2 min, 5 EBA30%
AR 2 E A B S, VTN BREGL, AT oy
Mro biREmARELEBLLG], REZLE T, YWTE2 mink
APLE AR E B A B, BAR SRR, BT
IR A AR L RO, SRR — PR T R R
FELREEAT N, RIFE30% FFEEVE LT, S e vk i i &
22 B F T LAFE6 min 5 A Pel Tk, [RINHZ I [R]5- 52 f ik
TR A Rk R e, AR BEBOm Rk, B 2R
FH30% FEESBERE6 min, AEFE S & & &0
232 RIS

AT A A B T R R B TR SR R, BRI
BE SIEMHIERNRE A A, DI RIE, M
M s TR . ARSI EN X HTEEFE S, R 5H
BRRZE 75, BT W& R R, FEA T SR FIA
BB A LG, LB 7 1:100 12150 1:20. 1:25. 1:30
REPIRIRER . St Rk, BT &KERE
KR ZDIAR, FENERET, B
BIFTER K ZE R, FEHEA AREANEE . RIEES
PELC IR 4 A B ) & 26 F, PRI G bl 12 15,
B 000 psi, ZEIRALLHIL:15. UKL 200 psi, LA
R LEEI1:25, Nl 500 psi, fE[EE T EidEME, K
F2. 3.1 Bk AT e . B8 Pl AN [ 4L 4R
BB, WG, PABEEE N BIR U VA RUR,
SERBUEY QT K EIIRRIE, WR2FTR.

X 43 Bkl
2 AFMLBEAERZFFLSBSHEELR (1=5)
Table2 Comparative baicalin content in different plant parts of

Scutellaria extracted at different ratios of homogenated samples to
packing material (n = 5)

HRAL 41 412 413 414
R/ (pg/g) 807+12 852+18 796+ 10 86019
25/ (ugle) 10248 117+12 9247 115£5
1€/ (nglg) 11+2 15+2 9+1 15+1
m/ (ngl/g) 5+1 7+2 4+1 7+1

MR LA, Tk (1. 3) FEEERe s (4
2. 4) (e S RAFTE M B 22 57, X YL VR L TE
ZH 8 DL RN 5 700 25 0 1) 3o 2 R 00 B A B S 11
Wb, DRI, TR S S R A, AR
ST A T AT DS A 2 S i P R R A AE IR B
FAh, BTIEERE NI, ELERE (43, 9 1
AT R R B EAR T B ARES (A1, 20, — IR
AR T Z10 min, HARKS A5 20l SR 75 &
DA B 2 HURE 1) v R P A5 O, T B 4 AR I R R
40~50 minZe A7 o
233 RGN

TEWAR - A, BTG E R E TS
SR . BTSRRI A -
JRIETETF R PR B T —EMHEE, HRA R AEE R
BONSZ IR 2 TG E . ERLIRE, LTS,
SCE BT EERE AT %, H RS A AR T AR IR R
Dk, EIHOIREST, B RS BEAE S, A
eV R ILAF R T . S, R Rt T4
R HIA G BE, R R H AN G 5 B, B
PE L RN 2 I AR %2 o LA g SRR, BN
FURAE R ECN: o> 1> 43> M4, 5T Ik
KPR, RIARSGKMT, SEPrallEdE, A%
JEAR TP B, WR3. 4. BT RMERICS
HAFE, MA SRS AR, Bk, PAARiHEY R
POA T B R RIAE £ 7 VAR DI (R H BR /K P, AT DASRAS AR
SRS H R AN SR R (BRI D

2.4 VLKL
2.4.1 8 PR IR H PR o = IR
%3 SHURWERHREHEEKSE (n=5)

Table3 Limits of detection and recoveries of 8 analytes (n = 5)

Y Wwing/ (ng/mL)  FrHFR/ (ng/mL)  RSD/% [FIILZE/%

HEEER 0.000 05 0.000 049 2 25 98.4
5-FR (i 0.000 5 0.000 463 0 23 92.6
R Wk-3- 2. 1% 0.000 05 0.000 048 2 1.4 96.4
WER 0.000 001 0.000 001 0 32 95.3
FAH 0.000 01 0.000 009 4 2.7 94.2
PHEH 0.000 1 0.000 092 4 1.8 92.4
Liig- s 0.000 1 0.000 093 1 33 93.1
SHkE 0.05 0.045 900 0 32 91.8




i

X Hrier il

m
Ll

2014, Vol.35, No.0O4 135

x4 SHYRNEEREEKRE (n=5)
Table4 Limits of quantification and recoveries of 8 analytes (n = 5)

YR WRINE/ (ng/mL)  EERR/ (ng/mL)  RSD/%  [AIYAE/%

HEER 0.000 25 0.000 241 0 22 96.4
5-F2 0.002 6 0.002 450 0 3.1 94.2
5| Wk-3- 2,18 0.000 25 0.000 2350 2.5 94.0
HWER 0.000 007 0 0.000 006 7 1.7 96.1
A 0.000 050 0.000 046 9 3.1 93.8
WA 0.000 90 0.000 874 0 44 97.1
g eos =4 0.000 75 0.000 738 0 2.1 98.4
Gk ER 0.53 0.498 000 0 32 94.0

HRYE L BRAE T X 48, 7V R H PR R e & R 4331 ik
/22, SEHEM K-, 2R WK, 4.
242 [ECE R AR IE

T3 EAEAS A BR B s 2 BR BT 0 A [ i 2 56wl LB
H, K IRMHERREEENT3.5% (n=5) , BHLETE
90%VL by EEIRMMIT RSN T3.2% (n=5) , IR
RIE93% LA b, AE BTV nT DU T 355 B AL 8 R
JR I RE o A AR T VA R e S PR R, BRI IR
TEBEAE AT, %1321 ik TR
WIE o Sy FEGAE b i £ BEAT INRE (S 2, 4 2558
[ 2R I TE90% LA b, 1 BH 7 4 il 4 72 WU = 1 vl 7
A E AR S
243 EHEMENREEN

RIBIEL M1 720, BT TR S &, X8 Fi i
(1 B 5T PR RORE S AR R PEHEAT T SE W SR o 2R
Be il R, LR R B RN R R 10 pglg. B
10 pg/gs WHEHT pg/gs HEESH6 ng/g. B3R
=1 uglg, S-FROSEABINE-3- 28NN, NN
1 pg/g. FasEPESEIHZAE M 40 HI4E0. 34 7. 10, 15,
24, 48 hiffATME, SR WES.

#5 SHYRMESHEREME (n=5)

Table 5 Repeatability and stability of the method (n = 5)
_ RSD/%
I T Bt

HEE 2.1 1.3
S-Fathfii 1.9 2.1
M5 Wk-3- 2. TR 2.8 22
WHER 2.6 2.1
FAAF 1.7 1.2
WA 2.3 1.7
g eos <4 3.0 24
Gk ER 3.1 2.0

25 FEARGE

MR, K. B, WESH. Hig
A4 MW, TE3 A SRR AT B E MRS
B LRI, E50 fibAH [F 5 B 4IRS AR S A,
DA b4 P i i & A i o b B S > k3R

H>EEME, MAEAL AT, bmBEOAHR .
LM e SRR — M 2 AR fa A R
M, AR SR 5 A A R R B 3 Rl 2
TR S-R O E MG -3 L RE3 KE SR
FEd gl LUK AR R R, b pE s SR,
FKMERZ, ALFREE AR, T05- 52 0 A0 -3
SR W ALAE B o A b b D0 32, JLIE AR, HoA
A7 AR i (KA Gk

R6  IANTFOREHDBNLER

Table 6 Contents of 8 active components in fresh samples of different
plant parts of three Scutellaria species
o
it i MR/ (pglg) Z£/ (ug/g) M/ (nglgd) 14/ (nglg)

R 0.94 0.92 3.9 3.1

S5-I - — — —

N5 -3- 2R — — — —

i AR 975 829 29 15
HA A 924 799 22 13
ST 632 501 12 7.3

Ly eos 431 376 8.4 53
G tkER — — 0.72 0.82

HEER 0.64 0.51 3.0 2.5

5-FR (% — — — —

15| Wk-3- 2. 1% — — — —

6% HEE R 861 714 15 9.5
e A 805 626 11 8.2
WA 517 428 10 6.1

Liig g 366 298 7.4 4.8

Gk ER — — — —

HEER 0.77 0.74 35 2.7

5-FR i — — — —

5| 1-3- 2, 1% — — — —

ES AR 654 479 12 9.2
g gone 504 376 10 6.4
WHHH 479 304 6.3 5.1

LS e nts 287 176 5.2 43

LYk ER — — — —

W — R
3 4 #©

AL X 3 A BT R B S TR 8 R 2> ) B E
A LAFRAGOR B AN [ SR 1) 32 25 Ja LA (10 4 =7 5 1A
EREE, ROt 1R A AT 3o A A
FIEAL, wnZE. w165 EIRYIBRIIE, W57
SR W SN Ve 7/ A e o R S E i B 4P R e P2 U
2, BRI . NI MEIRLSRT S, Brirdl g
st PR 7E 20 I RT DAAS 0 S ity 1 AR 20 o A8 7 M 0 B e
MRS B B X TR 5k, R RE k>
i R B I R SR A SRS IO 232, RT BUSE D v
SRR 5 ) LSRR o
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