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ABSTRACT: AIM To establish a ultra-high performance liquid chromatography coupled with triple quadruple
mass spectrometry ( UPLC-QQQ-MS) method for the simultaneous content determination of notoginsenoside RI,
ginsenoside Re, ginsenoside Rgl, ginsenoside Rb1, ginsenoside Rd, taurine, taurocholic acid, cholic acid, glyco-
cholic acid, glycodeoxycholicacid, chenodeoxycholic acid, deoxycholic acid and muscone in Pientzehuang ( Bovis
Calculus, Moschus, Notoginseng Radix et Rhizoma, etc. ). METHODS The analysis of methanol extract of this
drug was performed on a 40 °C thermostatic Waters CORTECS UPLC C gcolumn (100 mm x 2.1 mm, 1.6 pm),
with the mobile phase comprising of acetonitrile-water ( containing 0. 1% formic acid) flowing at 0. 25 ml./min in a
gradient elution manner. RESULTS Thirteen constituents showed good linear relationships within their own ran-
ges (r >0.998 5), whose average recoveries were 91. 1% — 105.3% with the RSDs of 2.4% - 4.6% .
CONCLUSION This accurate, simple, sensitive and reproducible method can be used for the quality control of
Pientzehuang.
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ACQUITY UPLC H-Class #8 75 %% ¥ A €0 3% {3
Xevo TQMS —H DU AT B (3£ E Waters A H]) ;
KQ-500F & 20 A il vk ds (R L@ (L
FRZYFE]) 5 CAP225D oM R (HHaz—, fEE
Sartorius v F) ) o LA, WEE N %4l (72 Mer-
ck AT AKA#AiK (AH). NS R Rg,
(#it*5 0703200119 ) | #5 L HE AR (L5 110806-
201406) XJ B A b E R 2 R E B Y B
AZHAF Rd (L5 SHO758) . AS 21 Re (L%
SHO0759) . AZE ¥ Rb, (#it7 SHO838) . =L
R, (it SHO838) ., A4-fiff i (L5 SH3021) .
AREARRR (4165 SH0523) | fHER (45 SHO307) |
HEMR (#t'5 SHO344) | HEB AN (#5
SHO0528) . K4 JHER (dit'5 SHO306) . B & H {F
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RATE 2 A PR W o
2 HRE4ER
2.1 &R gL
2. 1.1 {0 i  Waters Cortecs UPLC C, 0 §i% #
(100 mm x2. 1 mm, 1.6 um); FE 40 C; Hshtl
5 (A) K (& 0.1% Wi, B), BETRE (0~
3 min, 27% A; 3 ~5 min, 27% ~32% A; 5 ~8 min,
102

32% A; 8 ~12 min, 32%~65% A; 12 ~13 min, 65% ~
100% A; 13 ~ 14.5 min, 100% A; 14.5 ~ 16 min,
27% A) ; PRFUR 0.25 mL/min; #ERER 2 pL,
2.1.2 Fuigk ZROM MR (MRM); 404
3.5 KV JBIEFIAN,, (RFR R 800 L/h, i
& 500 C; LI N,, R E 50 L/h; fiffiE
REA; BARAA; BEFIRER 150 °C; 3FEEtE
5 mso FTA LG 4R A IE B A A
2.2 Bk &
2.2.1 XTHRREW AEEPREC XTI S, W
PSS A O A8 I, TRl il 45 2 EE A ARV R
(0.5 pg/mL) . HEEREN W, 55 0& =t
BHR . ASBH Re, ASHAT Rg, . ASHAT
Rb, . AZ R Rd, e, HFaife. R,
ZMfe ., HEBENR ., BLANR. L4,
e 25, 15, 50, 20, 40, 5, 50, 40, 10, 5,
5.8, 10 pg/mL .
2.2.2 RS WO AR, RS AR Y
0.10 g, T 250 mL EIEHEIENRH, AH% A H BE
100 mL, #5 %€, #7 (80 kHz. 500 W) 30 min,
B, HOmE RN R WK T, BE A, PR
12 000 r/min®.0> 10 min, B FIEW, #1:9
IMANFRER, #2257, 0.22 wm fALuERT g, B
ZepEue, BAS (GMERTT 4 CTHORIE) o
2.3 FEkEER
231 LEMFHLE KR Z A
(MRM), B0k 1, £ “2.17 WEM4 T4
Fr, UPLC-QQQ-MS % UL 1,

F1 FRSEAENRIESE

Tab.1 MS parameters of various constituents and internal

standard
o 1/ min HET FET #MRE/ mifEER/

m/z m/z \% eV
LR 0.75 126 108 35 15
=LEHR, 1.01 955 775 60 45
ANZ 24 Re 1.09 969 789 60 45
ANZ BT Rg 1.20 823 643 80 32
A il L AR 4.35 538 520 60 18
NS4 Rb, 5.01 1131 365 70 65
HaE R 5.94 488 413 35 30
WERFF(HNFR)  6.51 807 627 80 50
AZ 24 Rd 7.61 969 789 60 45
Jililiz; 9.63 391 355 45 15
2 it AU I R 10.28 472 454 45 25
& F 4 HR 11.31 357 161 35 25
KANARR 11.47 357 161 35 25
B A i 14.32 239 95 35 18
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1067 ¢ m/z:823—643 100 _L e o m/z8235643
800 200 4.00 6.00 8.00 10.0012.00 14.00 16.00 800 % .00 4.00 6.00 8.00 10.0012.00 14.00 16.00
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A, SRS B. #HiX &

B 2. ZLREHRL 3. AZEFRe 4. AZRHE Rgl 5. AR 6. AZRHERb 7. H&EMER 8. mEWHE (KN
) 9. AZEAFRA 100 JHRR 11, HEBSEERR 11 8EEER 120 B4%ER 13, BFEN
1. taurine 2. notoginsenoside R1 3. ginsenoside Re 4. ginsenoside Rgl 5. taurocholic acid 6. ginsenoside Rbl 7. glycocholic acid
8. astragaloside A (internal standard) 9. ginsenoside Rd 10. cholic acid 11. chenodeoxycholic acid 12. deoxycholic acid 13. muscone
1 &M% UPLC-QQQ-MS &k [E
Fig.1 UPLC-QQQ-MS chromatograms of various constituents

2.3.2 ARMCAREE 2217 BURXERAE (X)) #EATIRE, FRBIRS A, RIS
B, WEERBN RS R E, WERE 19 BRI (S/N) I35 10 F 3 Wy BRI, RN E
FEBIIMA AR, (2 “2. 17 TRAFTRIE, K ERARIER . 45803 2,
By AR TR AR LLAE (V) X Aoy o e

K2 BHROKMEXR

Tab.2 Linear relationships of various constituents

% [ )= 7 r LAVEVEE/ (pg-mL ") SEAEBR/ (ng-mL ™) KR/ (ng-mL~")
1R Y =6.021X +0. 034 0.999 1 0.010 ~0. 50 7.81 2.52
=EBIR, Y =58. 73X +0. 062 0.999 0 0. 050 ~2. 50 0.87 0.31
AB A Re Y =158.2X -0. 180 0.999 8 0.030 ~ 1. 50 0.29 0.11
ANZBAF Rg, Y =131.6X +0. 411 0.998 5 0. 100 ~5. 00 0.39 0.15
A R R Y =5.381X +0.012 0.998 9 0. 100 ~5. 00 48.7 15.3
ANZ A Rb, Y =16. 86X -0. 121 0.999 0 0. 040 ~2.00 2.97 1.33
RV Y =30.57X +0. 254 0.999 9 0.020 ~ 1. 00 1.50 0.57
A4 Rd Y =8.351X +0. 064 0.999 1 0. 080 ~4. 00 10.5 3.27
RH R Y=12.16X +0. 103 0.999 7 0. 080 ~4. 00 0.65 0.27
H 22 B IR Y =5.721X +0. 064 0.999 7 0. 005 ~0. 50 2.38 0.93
182 E AR Y =2.843X +0. 085 0.999 3 0.010 ~0. 50 5.58 2.14
FE LR Y =2.956X +0. 094 0.999 1 0.016 ~0. 80 3.95 1.61
5 75 T Y =8.347X -0. 074 0.999 2 0.020 ~ 1. 00 12.7 4.386
2.3.3 EEERL %%‘%Eﬂlﬁl—ﬁﬂw mNARY NEELEIERE 6 Yk, [FIRFELEME 3 d, WA H Nk
RAVW, 15 “2.17 WA TFE H, 1d % RSD H2.1% ~3.8% , HIAIKE% B RSD K
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2.4% ~4.9% , RUEAT L AT
2.3.4 FEtEREe 4% <2.2.27 WF kdls
B, 70,4, 8, 12, 24 h 7 “2.17 i
FAFTIE, DA o XE IR PR T AR L
fERSD A2.7% ~4.2% , FHFERLAE 24 h NEaE
PERLF
2.3.5 WA EERBUR ML (HtS
S3001) 6 f, % “2.2.27 T F kil & att
W, AR 2017 BRI, AR A
RSD 792.7% ~4.8% , RWZINMEEEMRL
2.3.6 AR KRR ©2.3.57 Wi
MTEAECHAEENEARZ0.050 g, 26 {7, K
WAL X AL, & <2.2.27 TRk
BEIRIR, TR 2. 17 TR IE, AS A
. =LRH R . ASEH Re. AZEH Rg,
AREARRR . AZRHE Rb, . HEMERKR., AS 21
Rd, JHER ., HZ B AR, LA MRK, LAMH
B2 B 7 W S 2 A g =3 g3 G Sy 98.4% |
102.9% ., 98.0% ., 105.3% . 97.8% . 92.9% .
91.1% . 93.1% . 95.3% . 97.6% . 98.8% .
104.7% . 105.0% , RSD 43 5l 2 3.2% . 4.5% .
4.6% . 4.5% . 3.9% . 2.6% . 3.5% . 4.3% .
2.5% . 3.4% . 4.0% |, 2.4% | 4.2% ,
2.3.7 FEMEARNE B4 AR OR, &
“2.2.27 WURIREW A AR, 7R (2. 17 T
FUFTIE, WWREAR, 4RIEKS,

xk3 BHOESFENELER (mg/g, n=4)
Tab.3 Results of content determination of various constit-

uents (mg/g, n=4)

Ay S1020 S3001 $3002 S8011
AR 3.762 4.152 2.859 4.329
—-EBiFR, 59.25 44. 07 38.25 40. 38
KB AT Re 37.74 28.03 34.08 39.21
ANBH Rey 69. 87 85. 41 70. 92 65. 61
A fif AN FR 89. 55 112. 4 89.91 102.6
NS A Rb, 42.39 39.39 44.10 32.16
HANm® 14. 45 13.53 10.27 9. 096
ASHAF Rd 68.97 79. 47 51.87 69.25
JiENA 72. 54 63. 54 46. 89 58.47
HAEBE AR 4.989 5.286 4. 602 5.673
22 A AR R 9. 105 8.988 10. 01 7.287
KEANARR 8.376 5. 196 7.236 5.793
i3 7 T 1.443 1. 851 1.767 1.938

3 i

3.1 #|EGE®SF BB, RIRAR LR
e, R =HFRPCR LR EZS, (Bl TS HI
PRAEAT (8 . FERT R, SO H ) A R
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Wo R, WWEORFERBUAN (FEE, 8. &
G, N, LR TFR. IET R, # ), KIH
B, ST, IER RS CR R R, BB R R,
VEREF A MR BUA N . TS RS, b T
SR BRI S5 5 JTORH I 2 S, A A
RN EL R 12 1000, FfHHMFREIE 1 2 9 Hf)
FReIe , ME AR R

3.2 &, LA EF OIS ARRS
(1.6, 1.7, 1.8 pm) X} 350 B M m, HEE
L6 um; HE T HEK, LHEK, FEEK (&
0.1% HiR) . LiE-/K (& 0.1% HER) X 4if o)
BN BT A DU Y B, R AR PR SR (&
0.1% W) VERmahtH, FigaRM%4TIE, ft
BT O A D e e 7 A O, R BHAE B AR AT
AR, Hh A . ARiiHRR . IHRRFH 2
J SRR fpe A 7 B8 7 M BEE h R K HL0 JE
R T BRBRRAET B A HAEE R
=T HAER [M+Na-Gly] "; ®EHAMHER, £
AR R E R 8 [M+H2H,0], 15
FRIIE 196 Da J5 i F B FUE; AS AT Re,
Rg . Rb,, Rd, = LB R, fEEEFEFAH
RFMEIRLG e R B b B BRI A A7
BT R m/z95 [M+Na-H,0-9CH, | * .,

S 3Lk -
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Simultaneous determination of eleven constituents in Huxin Oral Liquid by
LC-MS/MS

LIANG Kun',  SUN Hui', AN Rui', = WANG Xin-hong',  YOU Li-sha'*,  CAI Zheng-yu’"
(1. Shanghai University of Traditional Chinese Medicine , Shanghai 201203, China; 2. Central Hospital of Huangpu District, Shanghai 200002 , China)

ABSTRACT:; AIM To establish a liquid chromatography-tandem mass spectrometry ( LC-MS/MS) method for
the simultaneous content determination of matrine, oxymatrine, salvia acid B, tanshinol, protocatechualdehyde,
liquiritin, astragaloside, cinnamaldehyde, tanshinone 1[I ,, ophiopogonin D and ruscogenin in Huxin Oral Liquid
( Glycyrrhizae Radix et Rhizoma, Astragali Radix, Ophiopogonis Radix, etc. ). METHODS The analysis of
methanol extract of this drug was performed on a 25 °C thermostatic Ultimate XB-C g column (4.6 mm x 100 mm,
3 wm), with the mobile phase comprising of water-methanol ( containing 0.05% formic acid ) flowing at
0.4 mlL/min in a gradient elution manner. RESULTS Eleven constituents showed good linear relationships with-
in their own ranges (r>0.999 0) , whose average recoveries were 96. 66% —103.2% with the RSDs of 1.4% -
3.4% . CONCLUSION This sensitive, reliable and accurate method can be used for the quality control of Huxin
Oral Liquid.

KEY WORDS: Huxin Oral Liquid; chemical constituents; LC-MS/MS
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