il _EEEE —— (. [ |

- 1254 - W) 4 W 22 B ChinJ Pharm Anal 2018,38(7) ‘jPA

HPLC-MS/MS EZMERFHREFRF S PRI ESE
BEER IR LE AR, EAAT, 2R EREC KR

(1. FFFIAIR B BE R 5 = BEBEZS R, FFFFIA/K 1610025 2. 55570 R T S — = Bt P B 25 A 8}, FF 55 IR/K 1610055
3. RS R TR AL 24 A AR I Lt , SRR IRZR 161005 )

HE BM:2iaxRHeE-PRABIRAHNERZARTHATE T HRBKR EMF Hi2Lht
Dfe B 4-F 642, Fik: KA Atlantis Cy 3542 (2.1 mm x 150 mm, 5 pm ), VA T (A )-0.1% ¥
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60%A — 20%A ; 24~30 min, 20%A ), 7 & 02 mL+min™', £ 8& 35 C, R A £ & & F R (ESI), ¥ %
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2 pgemL #9TEE &L R RAF(r>0.999), B A A= R F KA 0.25~50 pg-mL #9TE B N L%
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Determination of five components in Sangju
Ganmao tablets by HPLC-MS/MS

CUI Ai-shi', WANG Meng—meng’, JIA Shou-shi’, WANG Chao—zhong™,
LI Xiang’, REN Ya-hui’, CHEN Shuang’

(1. Department of Pharmacy, The Third Affiliated Hospital of Qiqihar Medical University, Qigihar 161002, China;
2. Combination of Chinese Medicine and Western Medicine of the First Hospital of Qigihar City, Qiqgihar 161005, China;
3. Qigihar Institute for Food and Drug Control, Qigihar 161005, China )

Abstract Objective: To establish a method for the determination of rutin, chlorogenic acid, forsythin, platycodin
D and amygdalin in Sangju Ganmao tablets by HPLC-MS/MS. Methods: The determination was carried out on an
Atlantis Cg column ( 2.1 mm x 150 mm,5 pm )at 35 °C. The mobile phase consisted of acetonitrile ( A ) —-0.1%
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formic acid solution ( B ) with gradient elution ( 0-3 min, 20%A ; 3-15 min, 20%A — 60%A ; 15-23 min,
60%A ; 23-24 min, 60%A — 20%A ; 24-30 min, 20%A ) at a flow rate of 0.2 mL * min~". The analytes were

detected by tandem mass spectrometry with the electrospray ionization ( ESI ) source combined with multiple

reaction monitoring ( MRM ) modes. Results: Rutin, chlorogenic acid, forsythin and platycodin D showed good
linearities in the range of 0.01-2 wg* mL™ (r>0.999 ). Amygdalin showed a good linearity in the range of 0.25-
50 pg- mL ™" (r>0.999 ). The average recoveries ( n=6 ) were 98.9%, 99.8%, 100.6%, 99.4% and 99.6% with
RSDs of 0.84%, 0.90%, 1.2%, 1.3% and 0.86%. The contents of rutin, chlorogenic acid, forsythin, platycodon D
and amygdalin in 3 batches of samples were 244.0-267.9 pg- g, 257.3-278.8 wg+ g ', 170.9-190.0 pg- g ', 169.3—
177.8 wg+ g and 4 763.9-4 872.5 pg- g, respectively. Conclusion: This method can be used for the overall
assessment of the quality of Sangju Ganmao tablets.

Keywords: HPLC-MS/MS; Sangju Ganmao tablets; rutin; chlorogenic acid; forsythin; platycodin D; amygdalin;

content determination
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Fig. 1 Multiple-reaction monitoring chromatograms of reference substances( A ) and Sangju Ganmao tablet sample( B )
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Tab.1 HPLC-MS/MS data of the 5 components in Sangju Ganmao tablets
L% i Bggr TET R R Tl g
min
( component ) : ( precursor ion ) m/z ( product ion ) m/z ( fragmentor voltage ) /V ( collision energy ) /V
p P P g g gy
77T (rutin) 17.39 611.5 302.4/565.2/547.4 97 46
£3J5 ( chlorogenic acid ) 7.94 355.3 162.5/144.6/134.7 112 30
BT (forsythin ) 20.61 534.0 136.9/341.7/371.1 105 32
KA D (platycodin D) 23.42 12263 665.4/484.4/797.8 130 29
T4 (amygdalin) 11.82 458.4 295.2/162.1/145.0 115 21
302. 47
£ 100 302.43 L L100 5
g 80 S 80
‘éﬁé ME 60 565. 12
FE e 565. 18 i BT
' ° 40 =9 40 (rutin)
g2 547.41 B2, 574. 40
72 \ pe 354.35 434.62
= 04 : ! , — o 0 \ \ b \ \
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Fig.2 Second mass spectra of reference substances( A ) and Sangju Ganmao tablet sample ( B )
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231 XHSAERS IR R EAREBOS T (SRR
A A A A D ST B AL 45 10 me, 4 B E 4
A~ 100 mL 5/ T, n O A O 4 2 L R
57, B PR % BR B A 0 X IR 25 mg, B
10 mL 5 ) H, I R B A OF 8 i B A0 L A,
HIFE

232 IRGXTHREGEASTEIE S RS A A X R
i i B VS WA 1 mL, B [A] — 50 mL &, i 60%
KRR E 208, 257, WA

233 AN RS REUR A R A
W 1 mL, & 50 mL 3, S0 60% H EEOK A6 R 2
ZIE 45), RS

234 LA IERBIERE R 20 A A RS
FRELAIAS 0.5 ¢, B HIEHIP I RS %A 60% H i
7K 50 mL, B, #5100 W, 35 kHz ) #2HX 30 min,
FE RS, FRE, T 60% HY B K Ab U8 4% Y
FEAT Dkt R S ISR 1 mL, & 50 mL &=,
hn60% W /KRB R 20, U8, HRELUE R A ki
AR o

24 ikt

241 ZMCRFHESERTRNE K RIUR
A X 8 A £ VA VRO 1, FH 609% FF K s B A5 2R 41
W BE B TR A R BRI W (77172 0.010 82.,0.043 28,
02164.04328.1.082.2.164 g mL™"; 452 : 0.011 25,
0.045,0.225.0.45,1.125.2.25 wg-mL™'; % 3 ¥
0.010 18.0.040 72.0.203 6.0.407 2.1.018.2.036
pg e mL™; B A R AF D2 0.010 27.0.041 08.0.205 4.,
0.410 8.,1.027.,2.054 pg-ml "5 #7517 4F:0.249 2,
0.996 8.4.984.9.968.24.92.49.84 pg-mL™"),
Fig 92,17, 9227 TR WAL A, DA A v
C(ng-mL™) HREALAR, T AL A AL AR, TH5E S
AN E RN R . IFR R B 60% HH
IKFFHE— 25 R, LRI L S/IN=10 B I A5 9 45 B 43
AR A FRR(LOQ ). LRk R FIE & TR,
R 2, KW 5 DA TERS A AP 2 R AR
242 FEEEALE ARG IR, FR 2,17
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Tab.2 The results of linear regression and LOQ of the

investigated compounds

o EEp¥E Lt TR
( regression r (linear range )/ (LOQ )/
( component ) . -1 -1
equation ) (pg-mL™") (ng-mL™")
T (rutin) - A=520.1C-23.41 0.999 7 0.01~2 1.25
( chlorogenic  A=300.2C-18.19 0.999 2 0.01~2 1.24
acid )
-
e . A=528.3C+15.69 0.999 4 0.01~2 0.26
(forsythin )
TR D
(platycodin  A=435.2C-100.8 0.999 7 0.01~2 2.72
D)
g f ot
jaia 42762622950 09996 0.2-50 0.78
(amygdalin )

F 0 1 FLAY RSD 43 314 1.0% ., 1.3% . 0.57% . 1.0% .
0.86% , < HKGS % B R 41
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T B L DL AT IS 54 o 260.5,272.1
184.8.169.3.4 820.3 pg-g ', RSD 43514 0.82% . 1.1%.
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AT, G5 SR A5 B e TR RSD $497E 3% LA,
TR 12 h MR ETE R T,
245 AR RIBOGREE BT R A (LS
S154601 ) 4% 9 15y, B3y 0.25 g, 43 BIINAAR
3 e JBE 1A X R A A VAR oL H 42.3.47 TR
P20 A5 A, HERE A, THERDINAE [ e, 45
RULER 3, FRIAA Ty IR R AT
2.5 FRELINE

Fa BRI 3 HEASRIHL S 1 R4 E B 4% 3 1,
S3OMAE R <2.3.47 T B 5 kA8 K S, He R
“2.17 R C2.27 T SRR AE | LA [0 T
FEVFEE 5 DR e 45 R LR 4.

S

(T




‘jPA W) 4 R 22 E ChinJ Pharm Anal 2018,38(7) -1259 -

%3 BREBREAE S RN EKE

Tab.3 Recoveries of the five components from Sangju Ganmao tablets

% Ji it JAE HUEEST mifEs SR RSD
(' component ) (original )/ pg (added )/ pg (found )/ pg (recovery ) /% (‘average recovery ) /% 1%
BT 65.83 48.24 113.2 98.2 98.9 0.84
(rutin ) 66.15 48.24 113.8 98.8
68.63 60.30 128.8 99.8
66.05 60.30 126.1 99.6
66.74 72.36 138.5 99.2
66.35 72.36 137.0 97.6
LRIGR 68.76 56.11 124.1 98.6 99.8 0.90
( chlorogenic acid ) 69.10 56.11 12522 100.0
71.68 70.14 141.7 99.8
68.99 70.14 139.2 100.1
69.71 84.17 154.9 101.2
69.30 84.17 152.7 99.1
R 46.70 40.44 86.95 99.5 100.6 1.2
(forsythin ) 46.93 40.44 87.03 99.2
48.69 50.55 99.54 100.6
46.86 50.55 98.32 101.8
4735 60.66 109.3 102.1
47.07 60.66 108.0 100.5
FEREET D 42.78 40.32 82.71 99.0 99.4 13
(platycodin D) 42.99 4032 82.38 97.7
44.60 50.40 95.02 100.0
42.93 50.40 94.05 101.4
43.37 60.48 103.3 99.1
43.12 60.48 102.9 98.8
WA 1218 1008 2210 98.4 99.6 0.86
(amygdalin ) 1224 1008 2235 100.3
1270 1260 2527 99.8
1222 1260 2466 98.7
1235 1512 2755 100.5
1228 1512 2738 99.9

x4 HRNELER(pg g, RSD<1.8%,n=3)

Tab.4 Determination results

it~ P SRR HEY FEREREH D WA
(lot No.) (rutin) ( chlorogenic acid ) (forsythin ) ( platycodin D ) (amygdalin )
S154601 260.5 272.1 184.8 169.3 4820.3
5154602 244.0 257.3 170.9 171.2 4763.9
5154603 267.9 278.8 190.0 177.8 4872.5
RO B
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PRI T 542, 45 R B 75 30 min B 8508 I
1o, I 30 min JEINARA A R S B TR
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