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Simultaneous Determination of 14 Compounds in Ermiaosan Extracts by UPLC-MS/MS

FENG Xin, ZHAO Wen-jun, HOU Ting, ZHANG Ning"
( Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

[ Abstract ] Objective: To establish an UPLC-MS/MS method for simultaneous determination of 14
components  ( berberine, phellodendrine, palmatine, magnoflorine, jatrorrhizine, tetrahydroberberine,
tetrahydropalmatine, chlorogenic acid, ferulic acid, obaculactone, obacunone, atractylenolide I, atractylenolide I
andatractylenolide ll ) in Ermiaosan extracts. Method: A Waters Acquity BEH C4column (2.1 mm x 100 mm,
1.7 pm) was used, with a mobile phase composed of 0. 1% formic acid (A) -methanol (B) for gradient elution
(0-1.0 min, 10% B; 1. 0-8. 0 min, 10% -60% B; 8. 0-9. 0 min, 60% -90% B; 9.0-13. 0 min, 90% B; 13.0-13. 1
min, 90% -10% B; 13.1-15.0 min, 10% B) . The flow rate was 0.3 mL-min "', and the injection volume was 5
wL; 14 analytes were monitored under positive ionization conditions by multi reaction monitoringin an electrospray
ionization mode. Mass spectrometric parameters of spectrometer and 14 index components were optimized for
testing. Independent ¢-test (t-test) was applied for the data processing. Result; Within a certain linear range, the
calibration curves of 14 analytes showed a good linearity (r >0.999 5). The average recovery of 14 analytes were
between 95% and 110% , with RSD < 5% . The content of 14 components in different batches of samples
wasslightly different. The compatibility of Ermiaosan showed a superiority, with increases inthe contents of
phellodendrine, magnoflorine and atractylenolide ( P < 0.05). Conclusion: It is the first report about

simultaneous analysis of 14 components in Ermiaosan extracts by UPLC-MS/MS, and highly sensitive, stable,

[WFSEHE] 20170420(001)
[E—1EH] B, fem4, AFErh 2§01 5 B it 42 H BF 5, Tel :021-51323054 , E-mail ; cpufbn@ 126. com
[BIREH] " skT AR 50, W2k S0, DA P 2558 25 45 i s 37 A F 9%, Tel :021-51323054 , E-mail ; ningzh18@ 126. com

- 79 .



223 B 21 1
2017 £ 11 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 21
Nov. ,2017

reliable and high reproducible, and provides a basis for comprehensive evaluation for quality of Ermiaosan extracts.
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Table 1 Mass spectrometry parameters of 14 components
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m/z m/z J&/V H/eV [&] /min
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] 0 1% 195. 1 89. 3 46 29 6. 80
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B 342.2 192.2 61 21 4.85
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Fig. 1 Ion Chromatograms of 14 components in reference

standards (A) and Ermiaosan extracts (B)

300 g, ¥ MR 138 T2 43 il & R R IO (At S
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AR (1 52 B BT o v B K 6 W HEAE () RSD, H LIFAY H
PIURE 25 B 5 12k 3 d HERE ARl B AT b 7 il 42 AN R AR
W T AT 4 QC AEA I SEPR vk B & 3 d MY
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Table 2 Regression equation, correlation coefficients, linear ranges, LOQ,LOD of 14 components
Ay 2 ey AR r LYW/ pg - L' LOD/ pg - I LOQ/ pug - L™!
4 Y =449.1X -4 781.9 0.999 9 24.80 ~3 173. 88 6.19 24.80
I B i Y=463. 1X +13 997.9 0.999 7 126. 00 ~ 8 064. 00 31.50 63. 00
JINBETR ¥ =157 000. 0X +1 353 258.0 0.999 6 3.57 ~609. 08 0.18 0.73
5 ¥ =135 116.8X +60 161.0 0.999 9 0.47 ~120.40 0.05 0. 09
BT =107 884.2X +383 647.7 0.999 6 2.37 ~405. 00 0.03 0.12
A2 AT Y =88 262.4X +12 035.0 1.000 0 0.29 ~74.40 0.12 0.29
2L Y =112 498.0X +176 197.2 0.999 8 2.16 ~554.04 0. 02 0.11
DY YT Y =135 626.0X + 13 922. 6 0.999 7 0.22 ~56.25 0.09 0.11
4/ BE T, Y=124 091.2X +10 553. 4 0.999 6 0. 05 ~8.52 0.03 0. 05
5 1 Py i Y=1135.0X +21 976. 8 0.999 9 18.87 ~ 1 207. 80 9. 44 18. 87
pwiEll Y=1025.1X-1605.8 0.999 7 5.20 ~665. 00 2.60 5.20
HAR PR | Y=5251.3X —17 192.9 0.999 9 6.93 ~886.77 3.46 6.93
FIAR A I Y=5224.5X -2628.3 0.999 9 2.29 ~587.25 2.29 2.29
R P g T Y=1482.0X +9697.8 0.999 8 4.41 ~564. 05 2.20 4.41
®3 MEMESHAR.HERBEERSD 2.7 EEMERE R R IR Y 7 IR
Table 3 Intra-day and inter-day precision of 14 components % 2.4 T5F Jy ik A R VAL T AT 6 1) L HR IR 2.1
PO H H Il o H H il T ) £ 35 - JOT 1 2 AR E RE A AT, 1 SR A% B 43 T R T
T R B AR BEAT B o il 2201 5545 il 3% B ) RSD., 45
SRR 4.5 2.9 || MARDIT 4.0 3.6 RN /INBEG , SRR, AR 2= AE R, T 5T, 2 AR,
2.3 4.4 1.4 3.5 DO/ BEGR, PO S ST, SRR, BT BLIR , B AN
0.6 4.3 1.3 5.0 Bt AT, R NER T, AR AER I, AR R T2
— s as || mapms 48 4 B RSD 4%k 2.3%,2.9% , 4.0% , 3.8% ,
se o s s 3.2% ,3.5% ,4.5% ,3.8% ,3.9% ,4.2% ,3.6%,
- s Lo . 3.8% ,4.2% ,4.5% , % %4> RSD ¥ <5.0% , % 1
P 0y v A BT
s Lo h. 28 RUEPERE IR MK WG
s - 4 o3 2.4 WU J7 v ) o ﬁun‘/%"r‘@,%ﬁﬁﬁo e 2.1
TR By g -F i A F, 00 T 0,4,8,12,24, 36,
SR 0 TR S g el A R S A A 0 W T B, AR R BT A
A pEoRe 2 1554 W05 B B RSD. 55 % 48 h A/
e e e SER, BRI, A 22 4G, B I OT, 25 HL, DY 4 B
BT 1.3 3.8 | HARMEET 3.0 4.6 B, DO B YT, R IR, BT AR R , AT N, BT
A by he FIAR G T, EAR RS I, (AR P g T3 59 RSD
oo 32 o e R 3.1% ,4.7% ,4.6% ,4.7% ,3.7% ,3.0% ,
AEAEW 4.6 3.9 | AAMEL 1.3 5.0 4.3% ,4.3% ,4.7% ,3.1% ,4.5% ,4.4% ,2.2% ,
2.1 0.7 3.8 2.7 3.7% % 184> RSD <5.0% , 35 W 4 4> 7 48 h 4
09 28 09SO R R
S 2.9 ik EIECR S R RR IR 0 bR [ —
a2 2900 A2 R AR 9 0, 4014 10 mg, BT 10 wl
L 3o LT 42 RPN SR IAE o 3 B e TR
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BRI IR, 50% MR E RS B2, B — Bk R4 WS MRES I ERRRE (0 =3)
gl-;_ﬁ? 3 {53\ ﬁ ?n: %’5 EX& }ﬁ éﬁ 1,7‘,7% ,f/lz IEJ 2.4 Iﬁ E Ha Table 4 Average recovery of 14 components in Ermiaosan(n =3)

2.1 30 F (G- 45 1 0 RE 43 BT, 30 S 4 S I W5y ik /% RSD/%
U TR AL, KR o 7 o 2 5 4% 140 i L D % R 97.4 5.0
K RSD, Z5IR VL 4, 4 B 73 MSCRAE 95% ~ 97.4 4.4
110% ,RSD ¥ <5. 0% , 3% I 1Z 77 = 09 B 5 R B 4, 97.0 1.4
TR AT HT B R I 35 1 99.6 5.0
210 KRS SR 2.4 T 7B A R Rt 106. 1 1.4
Y HCHE O (HES 20150801 ~ 20150805 ) Y fi 9.5 0.7
B, BT 6 By HiHR 2.1 TR A (-5 /R 97.8 4.7
TSR SRR MBI, 1T 7 45 A4 1 06 1T AR, AR B B AT 105.2 s
R 2T 14 B A e R T P A i 4 R 3 102.3 43
5. ZMSE AR R VG I 2 B0 4 B A 25 BN S ot 27
SR 45 T AR IR S R AT AT . o, 1029 0
SUNBERR BRI L 15 R P IS 2 R AN R 2 S A i 13; j
K,RSD >5.0% , H: 4% 9 Fh & & A X i 89 A% 4 i Ik 1001 2
lf) 22 545 /1N, RSD < 5. 0% 3 43 H7 AS [t v 42 4 v e 9y
R TRIR A AN [ 30 B W49, A B T 5 4 16 3R 45 M - 000 e
FIZE DT . o5 2 .
211 FRARHGJG WA fr A IR 2. 4 TR )y ik 007 ‘o
WA ISR Y (S 150801 ) (R 8 L T P~ 100.2 o
1T 6 0 s BUHE RO IO 45 R AR IUY)E B, 4 747 6 1025 il
B, 42 B8 2.4 30 5 v b 4, 45 30 R 158 0 9 TR 055 i
R MEK S CRRIE 3 B L8 2 T 10 2 26 7 T B T T 101.4 27
AHEE) . TR 2.1 TR A5k - ik &5 14, dERE W, 101.7 3.1
Kol — Wb i B e B AR ST &E, B 105.2 0.5
JH SPSS 21.0 ZEH A, 43 H7 B AL 1 5 4 1 53 1 5 I 100.5 3.4
AR B, T 2 22 ) FL e e S R K - 104.3 0.9
P<0.05 5 HA G ¥ %5, P <0.01 5 HHA 100.9 2.3
BEMEG LR 3 R I D& U A 2 S 102.9 3.1
B 6 T, 45 5 4 U IR 1L JR 5 MO, A 2 A6 T, 106.8 2.3
PR PIEE T, AR R I, PR P9l I A o 16 108.0 s
(P <0.05) ;/INERE DU EL T YT #00 p 155 Bl 20 iR HUHR 103.7 .6
S AR AR K B R T ZBOR S i, B 1033 >0
—%ﬁﬁﬁ‘ﬁo 99.6 0.6
3 it ERNSTER 97.3 5.0
31 (TR AL A2 R R R 4 jz 2
(0.1% ~0.5% ) {f) F R /K 7 WK, 0. 1% H R /K 7 WK \

. A g T 96.7 1.8
FR I Y, 4 043 ) I B S, T B 0T A WL A % 8% s .
ZIE R, % 78 UPLC (KR 4y BSRUR AR Y, 2 oo s
145 1 A L 20 U AR TG, O 3 T UG B T R 0 ¢ <o
FE L ARTE 14 i 43 0 B 6] 48 4, A G T4 14 06 .
FRRLAME 15 min P52 RO, 9805 7 THEACR . #% . .

PR B TR O SR 14 RS 2R AT R, P4
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5 FEHRZHHREA B 14 WA RESHMNE (0 =6)

Table 5 Determination of 14 components in Ermiaosan extracts from different batches(n =6) mg-g !
Eiin= A B C D E F G H 1 J K L M N
150801 3.892  4.036 70.458 7.137 1.073 2.250 0.913 0.016 0.003  3.411 0.228 0.342 0.116 0.156
150802 3.706 4.063 73.822 7.167 1.055 2.211 0.875 0.017 0.004 3.356 0.209 0.353 0.146 0.167
150803 3.925 4.148 70.778  6.837 1.017 2.143 0.903 0.016 0.004 3.388 0.239 0.333 0.132 0.148
150804 3.982 3.968 65.892 6.937 1.042 2.259 0.877 0.016 0.003 3.181 0.188 0.314 0.120 0.121
150805 4.062 4.114 66.990 7.094 1.051 2.299 0.900 0.017 0.003 3.077 0.187 0.306 0.120 0.123

TE AL SRR B. FTELAR ; C. /NEEGH; D. BEAASEGE. L EhyT 5 P K 227806 G. 25 ARB s H. DU UKL ShyT 5 1 00 /N B s s 0. BEAT PR i 5 K. B AT 5

Lo AARNE T sM. AARNE TN AARNETIL . %6 [,

®6 BLAHIE 4 MESRESHNE(n=6)

-1

Table 6 Determination of 14 components in compatibility(n =6) mg-g
(i A B C D E F G H 1 J K L M N
TUbECEE Y 1.584 1.406 40.188 3.713%  0.393 1.067" 0.354 0.005 0.001 1.316 0.080 0.123% 0.046%  0.065%
HA R B 1.268 1.359 39.310 2.842%) 0.422 0.893" 0.365 0.005 0.001 1.375 0.092 - - -
AR 0.168 - - - - - - - - - - 0.085%  0.019”  0.039%

T LBR 25 R O 5 b R O R AR G R A AR D P <0.05,7 P <0.01,

B LAY B BEES F F E T SORE R T S 8, AR IE I
TR R, SCHRIRE S R R BT BLRR 2 DL RS AR
AW, BB /T B 7 3 353.1/191.11
193. 1/134. 11" T7E A 5296 46 0 F 6785 7 482 X iy
A N W= 0 T ol = Wi v o L 3 =
M Bl 8RR 1 BE B T/ 7 B 740 il 355.1/163. 1,
195.1/89.3,

3.2 MK R O AL AR SR A
i 1 B 140 6 P B U VR R AT AR, 43 ) DA 4 R 7
(25% W ,50% WBsE,75% W, W) , kR i 1 57
b (1:250,1:500,1:750) ,# 7/ 1 [a (30,45,60),
75 min) 3 AT R R R IR H L, IRy h
A LA M 25 5 R, A R R R 2 AR A A B R
P AR T AR PN T 28 B o3 Al M3 /0N, 75 %, 100% H
P 5T T B A RN R 22 A6 B BBORBAIG , fB i 0 IE 2% ,
5 by 0 IR 406 550 % FH P R B S AN [ B 1Y) B
a3 ARIE #5184 25 v A PR IR Sy AR S 16 FHRAEL A i IR
R MR 12500 8% 1750 B, £ 58457
PR SE 4, B B A — e B, BB 10500 1Y
FESR IR ), 588 75 S BR8] 35 60 min UL I+, 45
B $E U 58 4 LBk 60 min £ by 8 75 $E EUA E] .
3.3 WEREEEEE R B TR OR R AL 2
) o 25 R, R B[R] — Ak 3R U i (s RS 850 b
PG SR, 328 B 43 8 2 M L, i/ BE AR A
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