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Determination Content of Alcohol-soluble Components and Water-soluble
Components in Arnebiae Radix by LC-MS/MS
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2. Health-Bank Medical Laboratory, Company Limited, Hangzhou 310000, China)

[ Abstract ] Objective: To establish an LC-MS/MS method for the determination of alcohol-soluble
components and water-soluble components in Arnebiae Radix ( L-shikonin, B, B'-dimethylacrylshikonin, gB-
acetoxy-isovalerylshikonin, lithospermic acid, caffeic acid, rosmarinic acid), for the purpose of quality control of
the herb. Method: Chromatographic separation was carried out at 35 °C on Agilent ZORBAX SB C,; (4.6 mm x
50 mm, 1.8 pm), with 0. 1% formic acid acetonitrile (A) -0. 1% formic acid solution ( B) as the mobile phase
for gradient elution (0-3 min, 5% -95% A; 3-7 min, 95% A; 7-7.01 min, 95% -5% A; 7.01-8.5 min, 5%
A). The flow rate was 0.2 mL-min "', and the injection volume was 5 pL. In a negative ionization mode, MRM
scanning mode was adopted for quantification. Result; The calibration curves of L-shikonin, B, B’'-
dimethylacrylshikonin, B-acetoxy-isovalerylshikonin, lithospermic acid, caffeic acid, rosmarinic acid showed a

good linearity, and the linear ranges of the above six compounds were 10.12-1 012 pg-L™" (r =0.998 1),
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10.88-1 088 pg- L' (r =0.991 2), 10.08-806.4 pg-L™" (r =0.997 6), 20.32-1 016 pg-L™" (r =
0.996 6), 10.37-1 037 wg-L™" (r=0.999 6), 10.26-1 026 pg-L~" (r=0.997 8) ,respectively. The average
recoveries of the analysts were 95.8% (RSD 3.2% ), 103.5% (RSD 2.3% ), 105.3% (RSD 2.1% ),
96.1% (RSD3.3% ), 98.9% (RSD2.7% ), 100.8% (RSD 3.4% ). The contents of six components in 13

batches of samples showed significant differences. Conclusion: The established method is feasible and simple, and

provides a basis for comprehensive quality evaluation of Arnebiae Radix.
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Table 1 Information of Arnebiae Radix

i E TR 7 i il A

7€20170001  Gpra - Eoe

7C20170002  From Framse . Arnebia euchroma R

7C20170003  [2 FEdrA - e
7C20170004 [ 3LHrH - e
7C20170005 [ FEHrH - %
7C20170006 [ 5L - fifi
7C20170007 [ - fifi
7C20170008 [ LA - filf
7C20170009 [ JLHHriH - fiff
7C20170010 [ 5L 730 - e
ZC20170011  EL3LHrH - e
7C20170012 [ 5L - ¢
7C20170013 i WrEE LT Arnebia euchroma e
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2.1 K& ﬂ

2.1.1 (@i % {F Agilent ZORBAX SB C,, o 61 3 3 4 5 6 7 3

(4.6 mm x50 mm, 1.8 wm) ; FLENAT 0. 1% HI R 2. i A2 [3 ﬂ

(A)-0.1% W R /K %5 W (B) Bh B PEBE (0 ~ 3 min, D 5566 s

5% ~95% A;3 ~7 min,95% A;7 ~7.01 min,95% ~
5%A;7.01 ~8.5 min,5% A) ;3@ 0.2 mL-min"';
FEWR 35 C ;M= 5 pl,

2.1.2 RS R ESIE, 5 B8 F B X,
AR (CUR) 69 kPa, i %5 i JE (IS) —4 500 V, &
TAL R (TEM) 500 C, £ [ [ & K il 45 5
(MRM) 7€ ., 6 Ff i 73 (900 7€ B 7 X, £ 5% i Ik
(DP) FIfilf 3 fE 7t (CE) W3 2, 6 B s 19 $2 BUkF
LR T i I DLIA 1

®2 RERFEEERBEXSH

Table 2 Selector channels and relative parameters of mass
spectrum
o BET TET EBOLE R

(m/z)  (m/z) /V /v

TR 287.0 161.0 -45 -50
190.2 -45 -50
217.9 -45 -17

B,B'-— W BTN 4 Wt BT R T 369.4  98.9 -45 -20
250.8 -45 -20
269.0 -45 -20

B- £ B AL G e B R 429.4  251.0 -50 -32
269.1 -50 -23

e 537.6  295.3  -60 -15
494.2 -60 -15

o e iR 179.0  89.0  -43 -50
117.2  -43 -50
134.9 -43 -23

PR IE AR 359.3  161.1 -40 -22
178.9 -40 -20
196.9 -40 -22

2.2 VT

2.2.1 XPESIEBRMBECH IR ERE R, BB -
T IR BE B R T, 8- £ AR KL S R B R e, 4
TR WIHE R |, 2k 15 7 R XTI A 4% 20 10 mg, K 9 B
SE LAY BIE 10 mL B i R R OE R B A
JE B X R v T, 2 — A0 R R A T U
JEL A 0.1 g+ L™ X B8 5 A% 45,4 ClOL AR, I
FH A, 45 B — i b A B S i 4 9, P I B

>
w
M— A —— sEe=

B1 k A
0 1 2 3 4 5 6 7 8
B2 Aﬂ
0 1 2 3 4 5 6 7 8
LAA
0 1 2 3 4 5 6 7 8

AA
0 1 2 3 4 5 6 7 8

t/min
ARG B R A C R By L BIMERR 2. REEE T R;3. %
FR 4. KEJEE R R 5. B-L B A S 7 L BEBT K 7756, 8,87 - H LN
I T e
E1 6 MERSHRNEFEIL

Fig.1 Extracted ion chromatogram of the 6 compounds

5o vl B 43 3 Ry e TE 4R HEFE 10,40 mg- L7, B,B"- T
PP BERT T 11,10 mg- L', B-Z Bk AL 57 0%
P BT 72 10. 13 mg- L', 2 20/% 10.20 mg- L™, i
MERR 10. 40 mg-L ™', 2K L7 R 0T AR i 10. 42 mg-L ™'
() TR B XoT JHE O VS A

2.2.2 KR AT I TR R A (A ZH SRR
MIERR PRI AER ) HUCEFMOR A 1 o KR ARE,
EEFEHE IO, 6 % m A K 20 mL, FRE BT i,
50 °C 75 AR BE 30 min, BO& , FEFRE BT &, FH KA 2
R R FEA) L BT (0.22 wm) | IREZIE W, RIAS
(BB 43 HE A il 0 5 B 5 i — 2B R R ) &

2.2.3 PV M AT AR S U T A (B2 A i S
R ,B,B - W N Ik BT R T, B- & Bk AR AR R
BrRT)  BOERB RN 1 o, KRR E, 8 A2
JEHE RS % M AP B 20 mL, FRE BT i, 50 °C A
AEFE 30 min, Y, FEAR S BT EE, FHYBEAR A2 080K Y
RS UE R ORE B R IS UR W 200 pL, ik E 4F
£ 10 mL, &3t (0.22 pm) , PZE 38w, B A5 (3 70
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2.3 ke

2.3.1 ZHEXRFL OW2.2.1 T F MK Rk E
FGNR A X B 48 201 T (1 68435 5 335 2% 1R 0 R

£I3 BUVRSHREHKXFTREBXRENREER

IRE 30 s e i AR, LG i AR (Y) g AR b, ot i vk
JE(X) R Asbn , EATERPE NS, TR 3. S5R%
W] 7 i 55 R 3R, B, B - WY L TN s IBE BT 17 45 6 i
IMEG BTG EN , B R LR R .

Table 3 Regressive equations, correlation coefficients and liner ranges of investigated componets

J55 [l )= 5 72 r PN/ g L
VY S Y =724.43X - 10 237 0.998 1 10.12 ~1 012
BB - L T T B ) Y =20. 651X —403.2 0.991 2 10. 88 ~1 088
B- Tk S S 5 L B R T Y =41. 94X +456. 49 0.997 6 10. 08 ~806. 4
£ iy Y =10. 854X —24.763 0.996 6 20.32 ~1 016
i e PR Y =963.82X +3 164.9 0.999 6 10.37 ~1 037
KR Y =340.51X -5 135.3 0.997 8 10.26 ~1 026

2.3.2 R®EIK H2.2.1 TR AR Rk
B TR A X R S VA R, e 2. 1 TR Y 663 S A5
A3 E S HERE 6 WK, 0 Sk & B 43 1 06 T AR 18R
RSD. 45 R 7 fie 55 w0 3%, B, B/-— W 3 T M It Bl
T, B-C WAL S IR BT R T, SRR, W ME R , 2K %
FIRH RSD (n=6) 435K 1.7% ,2.2% ,1.5% ,
1.4% ,1.2% F1 2. 3% , 3% WXL 25K 55 o B4,
2.3.3 fREMRE BOLHh—HERE A 4R 2.2.2 30
O A A W (AL B) L Al 0,2,4,
8,12,24 h,#% 2. 1 WUF (3% B il 45 1, #EAF 2047, i
AL W T AR, A5 R AR R R LB, B -
PR ERT R T, B- £ ok 48 2 S5 I e Bl s 77, SR B iR,
mnRE AR, A 2k A IR 09 U M AR RSD il Dy 2.2%
2.6% ,2.0% ,2. 1% ,1.7% ,2. 5% , 3% Wtz 5 %5 W
1624 h NERE .
2.3.4 HEMRKE WRHP —HES (S
7C20170002) , 4% 2. 2.2 Wi F J7 %P ATl & 6 17 7
AR SAE R (A, B) 2 201 TR {8 33% o 3% 2% 14
JE IO SR A LT I S e T AR ORISR A B i 4
RETRER R ,B,B' - W EN KB R T, B-2 B
S G BERT R T, SRR, o M R, o ik A R T A
A4y 9k 463.33,3 181. 58,1 086. 84,5. 67 ,3. 44,
2.21 pg-g ',RSD 435K 1.6% ,2.0% ,1.7%,
1.2% ,1.5% 1 2.6% , & W% ik A B i &
=R
2.3.5 AR T WS M R A (I
5 ZC20170002) 25 0.5 o, ¥ PRE, L 12 i3 (A, B
WA 2 6 1), Hop A 4145 5 kS % I A 5 R R
(10.16 mg-L~") , miimEf& (10.37 mg- L"), k7
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M2 (10. 26 mg- L") X I & 15 0 16 1, B 4L 000 3 591
EIMALIEE R (1012 mg-L™") ,B8,8"-—FHK
M BERT 55 (1 088 mg-L™") , B-Z, Wk 4 3% 5 15 1k bl
(1008 mg- L") X IR 5 v W0 A, 1% 2.2.2 T
O TAT 45 AR SR R, 4 2.1 TR {3 R
SRAFHERE S AT TR M A 25 R WL 3R 4, RK
5 B TR BRI AR A H R

2.4 MRS EIE I3 bR R BRE N, %
2.2.2 TR 7 i 4 AR S R R, 7 2.1 TR (A
J i AT A B, 10 S 06 T AR, T AR A B o 1
LR WE S, O LR K S A SPSS 25.0 #ff,
LA 6 il B 43 14 2 5 Ok A8 e, SR P 4L D IR 3 1 SR 2K Ty
¥, LAST-J7 B G HE 5 o 00 07 9, 345 13 O RE R Y
REHrE L ILE 2,

3 iFig

3.1 EFRA SN A K ST U BT A RE S 2
KT N 25 M T 5, (8 R 2 itk i A
TR AN MR R A T — i W AR AL, O R A A
JB L BCASTE SC AP SN 7 M A T B A AT RN R S E
7C20170001, ZC20170002, ZC201700013 3 4t ¥k £
B MR 7 35 R T 8 1 6F A W IR G B
AN B Z2C20170002,ZC201700013 w] % 52 5T i
SR W7 G M R A R 2 g A A
TR R 2R BN R g NS L IR S

3.2 MR s SRBOA T B e i A B SOk & L
T il B P T TR A B B TR Sk A vl L 1A
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Table 4 Results of recovery of six components in Arnebiae Radix
D%y Frfedt/g Mg /ug MARE/ng WER/pe PIE/% PHIBRE/%  RSD/%
TEEEF K 0.501 2 232.221 202.400 428.786 97.12 95.8 3.2
0.502 4 232.777 202.400 415.696 90.38
0.503 5 233.287 202.400 426.535 95.48
0.499 8 231.572 202.400 433.334 99.68
0.500 6 231.943 202.400 426.998 96.37
0.499 1 231.248 202.400 425.003 95.73
B,B" - H I I ot B R 7 0.501 2 1 594.608 1 632.000 3 266.786 102. 46 103.5 2.3
0.502 4 1 598.426 1 632.000 3270.922 102.48
0.503 5 1 601.926 1 632.000 3320.253 105.29
0.499 8 1590. 154 1 632.000 3 345.184 107.54
0.500 6 1592.699 1 632.000 3 239.648 100.92
0.499 1 1587.927 1 632.000 3260.378 102.48
B- 2. Tk A8 Ak 5 G BT 0.501 2 544.724 504.000 1 067.078 103. 64 105.3 2.1
0.502 4 546.028 504.000 1 075.162 104.99
0.503 5 547.224 504.000 1 064.454 102.63
0.499 8 543.203 504.000 1 069.929 104.51
0.500 6 544.072 504.000 1 085.704 107.47
0.499 1 542.442 504.000 1 089. 144 108.47
KR 0.498 7 2.828 3.048 5.685 93.73 9. 1 3.3
0.501 3 2.842 3.048 5.731 94.78
0.500 6 2.838 3.048 5.649 92.22
0.503 1 2.853 3.048 5.883 99.41
0.502 7 2.850 3.048 5.903 100. 16
0.501 9 2.846 3.048 5.787 96.49
U 0.498 7 1.716 2.074 3.822 101.54 98.9 2.7
0.5013 1.724 2.074 3.742 97.30
0.500 6 1.722 2.074 3.749 97.73
0.503 1 1.731 2.074 3.724 96.09
0.502 7 1.729 2.074 3.863 102.89
0.501 9 1.727 2.074 3.753 97.69
Ik R 0.498 7 1.102 1.026 2.098 97.08 100.8 3.4
0.501 3 1.108 1.026 2.153 101.85
0.500 6 1.106 1.026 2.166 103.31
0.503 1 1.112 1.026 2.173 103.41
0.502 7 1.111 1.026 2.094 95.81
0.501 9 1.109 1.026 2.169 103.31
WO m B R D SR T PR B O R AT A SO RO .

R R R I

3.3 MBS LR BIE U] A S g A
B, 13 4t 58w LA [R] A op 09 5 i 25 S R, 2R R
FIGE— Ak BET7 i, 2 il o3 22 o AR it 2
Bl X X B O, A SRR R THAR HE 2k BRI T 3%
K 2 T B AMEAN OC 2R KA, TR] i 38 480 2% 14 5%
DRV, W3 A S5 6 SR OGS 5 i 50 g W) R i 4 5 R AT
MBI T o o3 —J5 0 AR b P 28 00 B i AR
ESARE T 2R T BRACIE , % 08 B 45 R i MER P AEA

3.4 FUGKMMEEE  AIESCHE B LC-MS/MS £
AR E S F 6 AR o> B9 & R SR MRM RS,
AR BIPE R B G A A A R R T 2 ~3 A
TR, IR T B R RS S B AT A RS
PP — AN B 0 T i, AR B xR R
Mo

3.5 FEMERAUCRINT I 13 R R A
1 I S SR UE AT HE B 20 AT, e BN [ 7 R Y
0 9/ B 58 R L, LA I 1 B 2 RO S T
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x5 ZEHRPOMBIEENE(n=3)
Table 5 Contents of six components in Arnebiae Radix(n =3)

-1

ng*g

. B.B'- B-Z T

. 7ETiE % e Rk
(=== — = EL

FE s THIE AL A i E i

BB T BT T

7C20170001  86. 10 252.74 1976.47 1.37 1.31 1.16

7C20170002 464.82 3 184.39 1081.69 5.72 3.38 2.25

720170003  50.74 59.85 1217.76 B 0.22 -
720170004 - = 65. 84 - 0.35 -
7C20170005  17.11 14.45 410.53  7.47 3.64 10.69
720170006 1 000.90 7 348.65 22.93 - 2.61 -
7C20170007 404.76 4 661.91 18.52 - 0.66 -
7C20170008 186.19 3 793.22 14. 48 - 0.65 -
720170009 604.45 8 156.36 25.05 - 3.87 -

7C20170010  95.25 294.92 2514.41 10.06 2.94 0.22

7C20170011 107. 69 112.78 4939.42 0.68 1.18 -
720170012 267.94 800.09 17 947.96 16.42 32.88 115.27

7C20170013 860.91 4 121.54 3.800.00 26.26 14.97 7.51

Vs - don ok H th SRR H bR R R

0 5 10 15 20 25

2C2017000 4
2C2017000 5
2C2017000 3
2C2017000 1
2C201700 10
2C20170011
2C2017000 6
2C20170009

2C20170007 }

]

2C20170008
2C20170002
2C20170013
2C201700 12

B2 ZEHFMBEESTRRXE

Fig.2 Dendrogram of cluster analysis of Arnebiae Radix

AES A Bl 7 L SR I T G A7 2 Z R R R A
Ko H AN W E AR B 77 & 1% G bn fE Y 5 R REOR
(ZC20170013 ) , H:4% 4 0 5 s S BEAG ), HL &% & %8
B

WLEE IR 28 3 A 45 R T 1, 13 4E U1 48 B BE 43 I
3 28, AR EHE AT B R RAE 58 B X o), (H H B AR
5% B A LSS SRR S LA B — i A a2 A i A
A —E R R IR . RIS A [ 7 b 1) 58 RSN A A
ARG, s — I T AT LA R S B 2GR Ok IR, B AR
G, 75— J7 T [ A 7E 6 R B R KR
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{EL A A U3 8 A 5 B 25/, e i ok A A —
SE Y SRy BRAE 0 A R G TR 28 06 5% e oo A R R A —
E WME, 75 5 5 — IR ABEIE 0SB 4 2R
IAGRITR= S NS i P NI AR BN )OI Y i
ML S H T I H 5 AR SO sr i B
TPk BB A R AT R S %
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