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BWE. BN 2IRMMUT =GP ERTIF TR L LER LT L F FARE AR FAH KEE FEX
FE RKRETRARTRA SN S0 EE BB RE(HPLC - MS/ MS) % 773k #& =47 A& T4 €44 Zorbax Eclipse
Plus C, (100 mm x 2. 1 mm, 1. 8 um) ,iZ3h 484 THE - 0. 1% F B & (B B ) , 7k 4 0.3 mL / min, 428 % 30 'C,# 54 1 ul,
A SR mlEm i G AT BB TR B THEXRNEN, BFREEN 500 C, " FAAEA 15.0 psi, I Am ik AL AR A
20.0 psi, LT AAEH 10.0psi( 5 & FHEKX )F= 30. 0 psi(EHFHEX), &BFHELIEH -4500.0V/5500.0 V. R Lk 124
BAOLELEARERECANLG B REMLRARIT(r>0.9947,n=5) ;4 %FF B2 T HHXEL R M RSD 340 TF 10.0%
(n=6); T34 mAfEi & A 88.66% ~ 108. 12% ,RSD % 0.89% ~8.51%(n=6) . ZAL7 A THH R LR 2 A RS0TFH45FH
0.042~6.332mg/g(n=3) 4518 &7 FRIEMAR (F B MR S H AT R EH, TR TRENE Z4H F L8R RS 09 EF,
XEIR = ; HORMAEIE E RN SRR S EMNE
Simultaneous Determination of 12 Components in Sanhua Decoction by HPLC - MS / MS

LIU Yanping ,CHEN Ye,Ll Li,LU Tao,TAO Juanmin,BAl Xuesong

(Shanghai Pudong New Area People's Hospital ,Shanghai,China  201299)
Abstract: Objective

method for simultaneous determination of nodakenin,isoimperatorin, notopterol, hesperidin, naringin, rhoifolin, honokiol , magnolol, emodin,

To establish a high — performance liquid chromatography tandem mass spectrometry (HPLC — MS / MS)
aloe — emodin, physcion, and rhein in Sanhua Decoction. Methods Sanhua Decoction freeze — dried powder was prepared. The
chromatographic column was ZorbaxEclipse Plus C,; column (100 mm X 2.1 mm, 1.8 pm),the mobile phase was acetonitrile —
0. 1% formic acid solution (gradient elution),the flow rate was 0.3 mL / min,the column temperature was 30 °C,and the injection
volume was 1 L. Multiple reaction monitoring (MRM) , and electricspray ion (ESI) with positive and negative ion modes were
adopted for simultaneous detection. The ion source temperature (TEM) was 500 °C,the pressure of spray air was 15.0 psi, the
pressure of auxiliary heating air was 20.0 psi, the pressures of curtain air were 10.0 psi (negative ion mode) and 30.0 psi
- 4 500.0 V /5 500.0 V. Results

good linear relationship with their peak areas within their respective mass concentration ranges (r > 0.994 7,n = 5).The RSDs of

(positive ion mode) , and the ionization voltage was The above 12 components showed a
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precision,stability,and repeatability tests results were all lower than 10.0% (n = 6). The average recovery rate of the above 12 components
was in the range of 88.66% — 108.12%,with RSDs of 0.89% — 8.51% (n = 6). The average content of 12 components in the
freeze — dried powder sample of Sanhua Decoction was in the range of 0.042 — 6.332 mg / g (n = 3). Conclusion The method

is simple, fast, highly specific, repeatable, and accurate, which can be used for the simultaneous determination of multi — target

components in Sanhua Decoction.

Key words:Sanhua Decoction; HPLC — MS / MS;multi — target components;content determination

A R R DL %) FR AR R 22 R GE B, v ok
Al 0P A T R i A T 80% LA L, SR R i
BKE LAY S il MM ZERT R CUT AR, A T ) R 0 R
BAFEET COh 5 R N ZEBR T 50 R R RN S 88
H KBRS R 2 LR I S e i
PEAS A B R R AT R BRI R R R
FRAE LA ok T B R B4 T AR L =k
SET 2018 4F [ BE 2 H R ) 2 iy G AR g g O H
SECR—HE)) , T5 A XN E R GRS E R,
HHRAN K B JETh 4R rp 25 Al T, B EATR
I 38 A48 R S TR P, 6T 2R A
R AR U AR HR 255 W SR AR 2 18 E
) 2 A5 2V E RO~ 100 B — 1 10 B R AR AR MEAACER Hh 2
A2 5 VAR I R 288 re A € 1 HR B B 3% (HPLC. —
MS/ MS) ik B A7 e Vvl L RS & &8 ki ) 6
AU AT RS 2 15y e AR, nT R 255 5 iy
B e o) 2 A g Sy T RIS = Ak 12
A& B HPLC — MS / MS ¥, B 764 5 il =4k 1)
JE  BARGE AT .

1 UFE5KH
1.1 {8

AB Sciex API 4000 % 5 73 B ot AN (L Z 1A S8
S HTANES B 5 AT BR N 7] ) 5 Agilent 1290 Infinity 1T %15
TR A 5,35 (35 Agilent 23 H) ) s XPR2 AU HL K F-
(MprEh - FLRZ E R < B > ARRA R KN
T 5432 —) 3 KQ — 300DB B8 7 A (R 1L i A
T PR, TR 300 W, 45 5% Sk 40 kHz) 5 TQ - 500 %Y
B PR EURE , DN — 100 BU AR LS e i, S0 B L
R 25 5% 454 BR S 7] s LG — 100F 8 B 48 ¥ R TR HL
(ALt AR VR A 2R & A FR S 7)) 5 SIGMA 3K 15 7
HELOHL(EE Sigma 4 F]) o
1.2 X%

Mg (4t 5 R 11133629233) , H B (4t 5 K
11243235239) , ¥ G % 4, W [ 18 & Merck 28 & 5 7K
(4l , 7N s BC & kOB A BR A | L SN
20231115C) ; R (S 4t , bR T A AL Bk 5 iy
H R AL HES A#B2307771) 3 22 46 HG B ) B 5 (it
50 15078, 4B R 99. 2% ) , bl Bz % BEE (SR
16287, 4l i 2k 95. 0% ) , 1 J 41 XF B (HIE5h 16954,

92

4 M 93. 5%) , KB H kot B8 5 (L5 0 14239, 48
FE R 98. T%) , 1 25 K8 25 56 HR 5 (L5 Sk 15469, 4 5
H94.9%) , K ¥R X B S (A5 A 14981, 4l B R
99. 5% ) , &3 FEXT HE 5 (L5 4 15699, 4l A 99. 9% ) ,
S RRCRIT 6 26 B (L5 16322, 41 8 97.9%) , K
e 2 0t HR (65 14961, 46 E 1 97. 0% ) , FE AN
X R (AL 528 14578, 2 EE R 97. 2%) |, JEE AN T B
(H5J 16164, 21 FE 7 99. 9% ) , B B % IR 5 (3L 5
15270, 46 1% K 95. 1% ) , P10 F IR PHE bR EH AR
R 55 A B 75 KB (45 8 230407) , JE b (HE5H
230621) , 52 (41k5 K 221208) , Fei (HE5H4 220808) ,
B A iR R 2R AR A
2 HAEEER
2.1 REKEH
2.1.1 &4t

{54 : Zorbax Eclipse Plus C ¢#£(100 mm X 2. 1 mm,
1.8 wm); i shAfl : 2B (A) - 0. 1% FERIET (B) , B &
e (0 ~ 2. 0 min B} 30%A — 50%A, 2.0 ~ 4.0 min B}
50%A — 70%A, 4.0~7.0 min Bf 70%A — 90%A,
7.0~8.0 min B} 90%A, 8.0~8.1 min I} 90%A —
30%A,8. 1 ~12.0 min i 30%A ) ; /i # : 0. 3 mL / min; #£
230 Ci bR 1 pl.
2.1.2 &t

KA, ; A2 R o Wa il (MRM) , FLIBE 55 55 1~ (ESI)
1E S TR R B A 5 2 1R (TEM) : 500 °C ;M
5 UGCSDAUE:15. 0 psi; FEIIIAR(GS2) K :20. 0 psi;
AR (CUR) KR 2 10. 0 psi (518 TR ) F130. 0 psi
GEB 1) s B Ak r R (I1S) : —4500. 0V /5500.0V
12 Ff s o BRSSO 35 1
2.2 =WRiAETHEE

U S  JE0% AN 4 kg, i 128 LK, Jini ] 37
7oy W Y2 1 B A =W 151 Y7 e & SO 5 v
BRI RE B FRE RS EER, K 4 ke,
Ak SN R HEE 20 min, 15 57090 S F 4G TR, SR HCSE
AR S UE AR 1 (RB R 101 L) 5 253 B 96 L
AR IR S 1 b, F 5900 B T Lh i, LR i
FE ARG IR SR A SR IGE UG , 1108, 158 2
(RN 92 L) &I 2R UEWR , 55 “CILBE T ol Mk 4 &
9.2 L,AVR T 450 T4 3 819 g0
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Tab.1 Mass spectrometry parameters of reference standards for 12 components

B BTN f}iﬁ%(m/ﬁ) Bgarm(ms) HAEBEN) AvwE(V)  miEHKGY) »TFX ALY TRE
#E5F F&F
ERAA T - 453.3  227.1 100 -38.9 -10 -27.3 CyoH,,0, 408. 40
FECAT A& + 271.1  203.1 100 60. 6 10 16.4 C,6H,0, 270. 28
L5 + 377.0  225.3 100 60. 6 10 12. 1 C,,H,,0, 354. 40
PR - 609.5  301.3 100 -100. 1 -10 -35.3 CyH,,0 5 610. 56
bR H - 579.5  271.2 100 -133.5 -10 -47.6 C,H,0,, 580. 53
F i - 577.7  269.1 100 -116.1 -10 -40.0 C,H,,0,, 578.52
o B AN Y - 265.0  223.2 100 -98.0 -10 -41.0 C,H,,0, 266. 33
A B - 264.8  247.1 100 -82.0 -10 -32.1 C,H,,0, 266. 33
K& & - 268.8  225.1 100 -79.8 -10 -35.4 C,.H,,0; 270. 24
FAKEE - 269.1  239.9 100 -65.9 -10 -31.2 C,sH,,05 270. 24
REFTE - 283.3  239.9 100 -70.4 -10 -33.9 C,H,,05 284.27
XF B - 283.3  183.0 100 -39.1 -10 -40.2 C,sH,0, 284.22

2.3 BEHE

PE S B A R TR AR 0. 1 g, R B R
LB HIEREIE P, N 50% BB K 20 mL, $E4), FR
SE TR B AL B (3R 300 W, #5123 40 kHz) 30 min, i
¥ FRE TR, I 50% Y B b AR DR () S, B2 mL,
HEOE T, S EEG (B 12 000 r/ min) 5 min, B

R RIS
TR X A 308 U AE AT Y L S BT =X L

TE I B R AT R A BT R AN AN K
WE PTERER KRR P R R T IE  AE ,
FEPRAE , N 50% H BRI AL aAs 12 o o0 o vk
43911k 504. 928, 107. 768, 113. 786, 472. 082, 476. 710,

20. 199 pg / mL ¥ B — X B8 5V 6 2 R B i iR —
X HR R A B, TN 50% FR IS 900 ) LR 12 Fof
Oy 5B R 4 B Ok 12,623, 0.269, 2. 620, 11. 802,
11.918, 1. 194, 0.248, 0.273, 0.259, 1.218, 0. 530,
0. 505 pg / mL A9 IER A X R SV

25 VW : LA 50% WY B R AR 23 VW
2.4 HEFEERE

LB 2. 3T 25 AW R A0 IR
TANAE R S IR TR AS 1w, 52 2. 1 300 3R 56 25 R 2R A U
E L 10 5 B U I o 4 R A TR A R
B3 TE SRS R It V8 U € 5 A ] £ B B ] &b A A 7
i I, HL 28 PO ROV U o T T, SR B

477.497,99. 193, 109. 341, 103. 790, 487. 122,21. 181,  L@EtERIF LA 1,
1/cps 1/cps 1/ cps
1.0x 10° 1.0x 10° 1.0x 10° 1
0.8 % 10° 0.8 % 10° 0.8 % 10°
0.6 % 10° 0.6x 10° 0.6x 10°
0.4x10° 0.4x10° 0.4x10°
0.2%10° 0.2x10° 0.2% 10° 2
04 ¢/ min 04 t / min 0+ t / min
01 2 3 4 5 6 7 8 9 10 11 12 01 2 3 4 5 6 7 8 9 10 11 12 01 2 3 4 5 6 7 8 9 10 11 12
A B C
1/ cps 1/ cps 1/ cps
1.0x10° 8 1.0x 10° 1 1.0x 10°
0.8x10° 10 0.8x10° 0.8x10° 8
0.6 % 10° 3\ 0.6% 10° 0.6 10° 10
0.4x10°] ¢ 5.9 0.4%10° 0.4x10°] 3 5.9
0.2x10°7 4 \ 0.2x10° i 0.2x10° f“\ 1, |
. 4 11 . )
0+ 3 A N 12 1/ min 0+ I k ¢/ min 0+ B ’ 12 ¢/ min
01 2 3 4 5 6 7 8 9 1011 12 01 2 3 4 5 6 7 8 9 10 11 12 01 2 3 4 5 6 7 8 9 10 11 12
D E F
1 FERaTAE 2. AEE 3 RRWWF 4 FAKF S AR 6 mEd 7. FEAKERE 8 EMB 9 KEE
10, # & F 11 K¥Fs 12 KA FPE
A-B ZAZRR(EREFHEX) C- D REFTBEER(EJHTFHEX) E - F AXDERGE {BFHX)
E1 B¥REEIEEERIEE
1. Isoimperatorin 2. Notopterol 3. Nodakenin 4. Rhoifolin 5. Honokiol 6. Naringin 7. Aloe — Emodin 8. Magnolol 9. Emodin 10. Hesperidin
11. Rhein  12. Physcion

A - B.Blank solution (pnsitive and negative ion modes)

C - D. Mixed reference solution (pOSitive and negative ion modes)

E — F.Test solution (positive and negative ion modes)

Fig.1 HPLC - MS / MS spectrum
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RIS R 2. 3 N IR A X IR A OGS
1 50% FF s v s ol 2R 9 it Wk B (L3R 2) L #2 2. 1931
ARG AR E | LAAS X R G Y TR (X ng / mLL)
SR A A W TET R (V) S AR AR, R B/ vk AT
LR [T o 5 L L3 3, ST 12 Rl FE 4% A i R
YO B P 5 L0 TR AR A O R R4

K2 B0 B 2. 301 N IR AN R IA TR 1w, 42

%2 RAWBRART 12K RERE (ng/mL)

Tab.2 Mass concentrations of 12 components in the mixed refer-

ence solution (ng / mL)

2. 130 RIS A5 PR SRR DN A 6 UK, 1 SR T AR 45
DL 3, RN 2 4 AT

FoE PR - B 2. 3 300 At A A o, 430 T
El AR 0,4,8,12,18,24 h 4% 2. 1 W F i1 51
PEREIN R |, 0 SR 0 T AR o 25 SR DL 3% 3, AR B3t v 7
R CE 24 h INFAETE B 4T,

FEE MR AR TS, He 2. 35 F
P A R AT, AT 6 4y, 4 2. 1 3 IR A Rk
FEME e SR AR, IR A i A5 R LR 3, R Uy
BEEMERL.

A 1 2 3 4 g IR LR B - BCEL 0145 143 k£ = A v T
FRRAAF 2524640 5049.280 12623.200 25246.400 50492. 800 B 3E B B ERAE  EAT 6 45 L 4 BN AL 3o BE RS
%Eij’léﬂ%? 53.884  107.768  269.421  538.842  1077.683 (R 3) 42, 3T F 7 B 4 ik S v i 432 2. 1 00
£ G 568.931 1137.861  2844.653  5689.305 11378.610 e N . v
Z‘&; 2360.408 4720.815 11802.038 23604.075 47208. 150 ﬂgﬁ%#ﬁﬁ‘yﬂﬂi,ﬁ%ﬂéﬁH,#ﬁ%lﬁ]ﬁ&c%o%%
M 2383.550 4767.100 11917.750 23835.500 47 671.000 mﬁ%&%%ﬁ%yﬁﬁgﬁﬁo
Fipmt 238.749  477.497 1193743 2387.486  4774.971 2.5 mRmaBlE
Fo B AV 49.59 99193 247.982  495.963 991926 WA VR TR IG i, 2 2. 300 Uik i 2 il
EA 670 109.341 273351 546703 1093.406 AR, PAT 300, 4% 2. 1 IR IR A PR RRIN G T SR 0
IS =3 51895  103.790  259.475  518.950  1037.900 AR, MR A B i A R IR 4,

FAKEE  243.561  487.122 1217804  2435.609  4871.217 3 itig
KEETE 105905 211.810  529.526  1059.051  2118.102 3.1 IBkRMER S IEF
PG 13 100.993  201.985  504.963  1009.925  2019.850 Ak, AT BRI R IR
RI LMENFEEERER
Tab.3 Results of methodological investigation of 12 components
] . ZREE RSD(n=6) THRRER(h=6) R (n = 6)
A w275 — 5

(ng/mL) HEEAR BEERE AF(ng/g) RSD(%) WAZ(ng) FHEE(%) RSD(%)
FRATHE V=79 649 X +240 102 2524.640~50492.800 0.9957  1.42 2.98 6.310 2.0 302.96 108. 12 1.82
FEHETAE V=1936.30 X - 61 861.00 53.884~1077.683  0.9976  4.66 4.38 0.041  6.28 2.16 93.26 8.51
AR Y=1.85X +862.22 568.931~11378.610 0.9947  4.16 3.04 0.523  9.95 30. 46 102.13 1.93
BAEH Y=199.09 X +284425.00  2360.408~47208.150 0.9998  2.58 6.08 4175 515 212.73 101. 44 2.86
R Y=136.01 X +112345.00  2383.550~47671.000 0.998  2.12 4.50 2351 312 111 99.25 3.60
FAMF  V=113.18X+2946.20 238.749~4774.971  0.999  4.66 4.45 0.218  3.43 11.58 103. 06 3.10
Ao BANS  Y=7444.40 X - 168 716.00 49.596~991.926  0.9976  2.73 1.54 0.066  2.07 3.13 92.40 4.00
BAE Y=13451.00X+514256.00  54.670~1093.406 0.9957  2.20 4.08 0.085  1.48 4.14 96.90 3.78
X&% Y=7770.20 X - 139 468. 00 51.895~1037.900 0.9997  1.14 2.83 0.06  2.38 3.34 104. 26 1.85
FRARRE Y=296.97X - 67754.00 243.561~4871.217  0.9950  4.30 4.36 0.206  6.27 10.06 101.18 8.29
KEET# ¥=230.56 X -34095.00 105.905~2118.102  0.9965  3.38 7.05 0.045  3.64 2.32 88. 66 3.82
P 1 Y=1362.70 X - 17982. 00 100.993~2019.850  0.9992  3.80 2.46 0.110 572 6.07 104.98 0.89

x4 HREENELER(mg/g,n=3)
Tab.4 Results of the content determination of 12 components in Sanhua Decoction (mg / g,n = 3)

FE RRWHE FEREHE AEE BRKE AR TR RENSR BAR K¥d FERXEE REFTR KE®

1 6. 284 0. 041 0.495  4.000 2.231  0.21 0.066  0.085 0.061 0.198 0. 046 0.109

2 6. 431 0. 041 0.493  4.204 2.423  0.232 0.065  0.086 0.062 0.225 0. 044 0.120

3 6.281 0. 044 0.521  4.290 2.481  0.215 0.065  0.085 0.061 0.207 0. 044 0.103

X 6.332 0. 042 0.503 4.165 2.378  0.219 0.065  0.085 0.061 0.210 0. 045 0.111
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6 0 FE Ly, AR AT B AR BUR AL PR

AL - SRR R B A R R A AR VB

PrEE 2R SR FHS JE TR A BTG PR Al

RS HZ AT VEFEA R AR S Y FE R Al AR e A

BAYAA PR PO S E DT - BRI B

PrEafl SRIF PUR BRI OHE ORI RS R IR |

BUIEE B EESEAE O R0 R FR A G 2 SR A Y

FERST JBANR A PR PR RIS DU

YERRROL FEANS B P A e TR B EERPY;

KERPEE S ERER KRR KRR E

BNy YA PRI R B B TS R SR

B A 3 12 oV SR e i i o3

3.2 imhiEsh E R F IR

W Z A CHE(A) - 0. 1% H R (B) 1Y

2 bR BE R R Y, B2 P 1(0~ 2.0 min B 30%A —

50%A,2. 0~ 4.0 min i} 50%A — 70%A,4. 0~ 7. 0 min H}

70%A — 90%A,7. 0 ~ 8. 0 minfi} 90%A,8. 0 ~ 8. 1 min A

90%A — 30%A,8. 1~ 12. 0 min i 30%A) FIFEF 2(0 ~

6.0 min B} 10%A — 90%A, 6.0~ 7.0 min [} 90%A,

7.0~7.1 min B} 90%A — 10%A, 7.1~ 10.0 min B}

10%A) X 12 Ff sl 53 i B BUSCR o 25 3 o, B 0% 1A/

WA A 1) R 2 TR %) DR B2 I [R] 2 8. 05 min, 16 &

Py b TE R H2S TR A A A AR (R OR B B[] Ak

B0 o pE 0 R 5 T AR 2 (R SR AR R A AR AR PR T

P, /IR AL ) R B 2 W R Bl e I i, R i — 2P

DA AR B o AR 20 FR T 1 A U Sl AH 1 A B R

BIF.

3.3 H#mul&EE

ABFFE R 25 R R SR T8 e AT A I, AN

{ULRER T R 254 ST B A, ELRE AR AL IR ) A3 ot 1 iR

il 28 (38—, By TR R A ) 8 R B B

3.4 FEEMG

ARG () AR 8 R JE s B

I 25 B ER , TR T R = Ak 12 Fpos o 1)

EE

S 3k
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