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1 E: B @SRRI R = E P ZAT R (HPLC-MS/MS) e A B IKH H i (SGHDP) JERIZEH A
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Century SIL BDS Cyg (45 (250 mmX4.6 mm, 5pum), LA 0.2%F EKIER-Z 55 Nimshe, B, EE 72 ERM%
W (MRM) =0T H i &, FH5% CMC HARH T3 4 4ii B E A#H 4k SGHDP I3k pi sy kT e . 455 WAS B
RT5. 20(S)-AZ %2 1F Rhy. 20(S)- A3 2 1F Rh, 73 HI7E 0.095~0.235. 0.042~0.168. 0.105~0.419 mg/mL £k % & RIF (r’=
0.999 00, 3 Fi A I-F-EnAE IR 73 7N 99.95%. 100.12%-. 100.06%, RSD 43 %)~ 1.06%. 0.96%. 0.91%. SGHDP &
RGPS BH RT5. 20(S)-AS2H Rhy. 20(S)-AZ 24 Rh, Fm 35 A4 21.24%. 21.42%. 29.70%. 2140 fRAR[E
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Abstract: Objective To establish a HPLC-MS/MS method for simultaneous determination and active ingredients screening of
pseudoginsenoside RT5, 20(S)-ginsenoside Rh; and 20(S)-ginsenoside Rh, by cell membrane chromatography (CMC) in secondary
ginsenoside H dripping pills (SGHDP). Methods The samples were separated on Century SIL BDS C,g column (250 mm x 4.6 mm, 5
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um) eluted with 0.2% formic acid aqueous solution-acetonitrile in a gradient mode, and the target compounds were analyzed by
positive ion multiple reaction monitoring (MRM) mode, and active ingredients of SGHDP obtained in solid-phase of biomembrane by
CMC technology were determined at the same time. Results The linear ranges of pseudoginsenoside RT5, 20(S)-ginsenoside Rhy, and
20(S)-ginsenoside Rh, were 0.095—0.235, 0.042—0.168, and 0.105—0.419 mg/mL; the extraction recoveries were 99.95%, 100.12%,
and 100.06%; and RSD were 1.06%, 0.96%, and 0.91%, respectively. The contents of pseudoginsenoside RT5, 20(S)-ginsenoside Rh;,
and 20(S)-ginsenoside Rh, in SGHDP were 21.24%, 21.42%, and 29.70%, respectively. 20(S)-Ginsenoside Rh, was the active
ingredient obtained by biomembrane using as a new quality control maker for SGHDP. Conclusion The developed method is accurate
and reliable for the determination of three ginsenosides in SGHDP, and provides a new reference for quality control of SGHDP.
20(S)-Ginsenoside Rh, is aimmobilization component of red cell membrane, speculated to be the active ingredient of SGHDP, which is
in consistent with previous studies on antitumor and antidepression.

Key words: secondary ginsenoside H dripping pills; active pharmaceutical ingredient; pseudoginsenoside RT5; 20(S)-ginsenoside

Rhy; 20(S)-ginsenoside Rh,; HPLC-MS/MS; quantitative analysis; biomembrane extraction; active ingredients

ANZIKHE H i (secondary ginsenoside H
dripping pills, SGHDP) & fEAF (] 5 724, LA 20(S)-
ANZRBH Rhiy Rhy AEERSF, BAETEA, b
A TR WP AT TR AE VA7 1l A 250
ZiHSLIGUEY], SGHDP /N Ul4 5 3@l H22
e B REFIMEIER, MEACRS S — IRFEM
Bho X U4 E 200 B4R AR JC LB R, R 40 1)
ik 53.83%7, AL AT & I, SGHDP
PN Lo R S NI S VAT O TES GHE I 18 Rt N = e
RUFRIBIMARIE R, sEibssit 5 20(S)- NS 2ty
Rhy. Rhy B HufiE A o hEAH SR /R F 4 i
gy

YH A i (cell membrane chromatography,
CMOC) HARR FH A A WiE Ve i 4 s 15 v 245 $ X
WAL G, IR S A 5 o 24 52 BOR 2508 1 4
Femteai amis2 S ), rseilrh 2552 UK
ROBE R R HROE B O, A S i ST O
€33 B 0% = 2 DU AT B % (HPLC-MS/MS) 1
J7i2:%F SGHDP JF L2l N Z 5.1 RT5 K& 20(S)-
NZ 2 Rhy Rhy BEAT 70 b B &, I8 2040 i Ji
[t AH1L SGHDP RN 73 #EAT i€, 9 SGHDP £
7RI JEAR 24 FRAH DA FE SN Sy R T e e 2 2%
WA o
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Agilent Technologies 6420 Triple Quad & Jk =
VU AT S R A, S Agilent A ] 5 Agilent 1260
T RO €3 4%, MassHunter TAESG##4:, G1322A
i S35 E, G1312B —Jt%E, GI1367E HEhitFEs,
G1316A H:iR4H, £HE Agilent A7) ; KQ-500B %k
A RIEVEA, Bl A A PR A A Mili-Q
Advantage A10 H4li/K #24:, 3E Milipore A ;s

X8105 B Jjsrz —HF iR, Hit Mettler
Toledo A #F]; JY92-1IDN A P AU FENL, T2 0%
W Z AR AGIRAF; 5804 (R) ESOHL,
f# 5 Eppendorf A %]; PH400pH i1, _bifE2e3g T 8
BRI AR AT Vortex-Genie2 iR iEE %4, %
Scientific industries; ALPHAL-4LD plus ¥ T/
Hl, £ Christ A #]; DHZ-DA K& B4 RIE %,
TR MG IR & PR A 5] ; Thermo Multiskan GO 43
KB bRA, J2E Thermo A .

SGHDP Ji#lZ5 (b5 20141201, 20161118,
20170112) WM R L JEEAER A R A F 24
NS BH RTS XA (IS KOBM6CL). 20(S)-
NS B Rhy XIS (k5 22618X38638) 141+
IR AR A R A 20(5)- A2 H Rhy
SR Sy (FhS DST170405- 035) T8 A F A A=
MIHARAGBR AR 2500 B 0 &0 035 98.0% LA
s BCA BiEHE &G (s wo4l) W15
FURRAEY) TR TR BT R T RS E R
HAHMWAT . Na;HPO,-12H,0. KH,PO,. VKEERL Y
T F R T MR SR A TR A R SN
S T B A4 LR R IR AR ;s EDTA-
Na, I T RZEERARAF: HEE. LiEH
Ntaikan, T oRE T REMERHCA R AR HIR
RAHTAE, T REERFRNR A F] s SEE KA
ik,

2 FHESH#R
21 SHEH
211 i (i iA Century SIL BDS Cog £
(250 mmXx4.6 mm, 5 um); EIHHN 0.2%H FR /K
WIR-C N, BhEETEIAE TN 0~18 min, 35%~55%
ZJfE; 18~19 min, 55%~60%Z.JfE; 19~29 min,
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60%~70%Z.N5; 29~33 min, 70%~90%ZfE;
TP K 203 nm; FHFEE 10 pL; HR 35 C; AR
i 1 mL/min; B2 101 I i 18]
33 min.

2.1.2 M HWMIEE IR (ESD, EE TR
MR, 28 OV IR (MRMD 34, B41%E
4 000 V, TSR 300 C, 46 (N
AR 11.0 L/min, Z546#8 % 77 103.425 kPa (15
psi)o PRALHT 3 Bl H bR IS K S HONE 1.

1 IHEFLXLEINRIES TS
Table 1 MS/MS parameters of three ginsenosides
MRM B i 27 b se
(m/z) [f/ms JE/V HEleV
NS 2 RTS 655.3/457.3 500 115 10
20(S)-AZ 21 Rh; 603.3/423.2 500 135 12
20(S)-AZ 21 Rh, 587.3/407.3 500 150 14

wEm

22 BikHlE
22,1 SFHEEIEEIGHIE B A S 2 RTS
J 20(S)- N2 21F Rhy Rhy X8 5 &, RS 2R E
TN BB GER 75 VR, A E R ZEZE, 3R
IR 51N 293.2. 167.6. 418.8 pg/mL HITRA X
L it 25V o S 2 T DLV A5 5 Rl i 459 S mL, B
T 10mL &, FHHEMREIERZZIE, 175,
F 0.22 pm TFLIERESEE, /B TR A S BRI
2.2.2 AR IE] % B SGHDP J5iRkZg (it
520141201 295 mg, FEEME, B 10 mL 2
W, IMANHEE 8 mL, EEAHREL S min, =RBCE,
AHEER. FB251, 022 um MALIEBER, B
PR IR
2.2.3 MR A CMC FER 4% B R
% 10 1IRE SO, BT 50 mL 5058
H, 1500Xg, 4 °C, &L 15 min, FREHIER
DUEIA 30 mL AEEE K, WWHERS], 6 000X g,
4 C. B0 5 min, BREEERADUELZE QG
BRY, BEEBRG 3R, FAFAMMTTIE: T
AT AR TiE % 12 30 Lufi o BT (EDTA-
Na 37.2 mg/L, Na,HPO4 12H,0 1.790 7 g/L, pH 8.0)
o, RIZIPE AT AN TS Y, O B R R
AE KR E ki, BRAAEIAETTE, N
NidE BB KRR, BCA B MEAE, HE
FJREWREZN | mg/mL, BI4540 i fE 7R 20

W 2 B VR 2 S 2 mg/mL SGHDP JF R 24 (it

5 20141201, 50% CEEE R IRIEIRAIJEE T 37 C
PR E 30 mins RGEEH G EOBRE BIEH, U
VEM] 5 mmol/L PBS (pH 7.4) SEWEL 4%, A
20%VKESE BRI 2 mL, ¥ JiE 2 min, 2 000X g, 4 C.
B0 5 min, BRWEW; BRI 3 AL
i, 15000Xg, 4 C. B0 40 min, JUEEA; F
IEWRA G T, T 300 uL ZEE T, 0.22
um FAFLIERESERS, RIS CMC K.

B CMC FE 5 1] % 7 1 2 mg/mL SGHDP 5k} 25
B4l 5 mmol/L PBS (pH 7.4), % ik 7+,
BP 752 (6 B
2.3 FHEFWIE
231 LJEMEEER REEWAURE X RIS
WAMRIR S ERE, RS ORISR, £ “2.17
T B AT 1 2 A N AT . I 1 AT, R
OB, WMASERT RTS & 2005)-AS BT
Rh;+ Rhy CREA BT E 535004 6.9+ 8.3+ 27.3 min. &5
B 2 0] BRI T R LAt A3 M E N S R
RT5 % 20(S)-A\Z % 1F Rhy. Rhy LT, BT
BEEERLT.

232 ZeMEVEEE. AMIPR K E BRSO IR

A
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N
-]

D ml

MRM" m/z 655.3—>457.3
12 MRM' m/z 603.3—+423.2

MRM' m/z 587.3—407.3 [3

2 8 14 20 26 32
t/min
I-AZEH RT5 2-20(5)-AZEH Rhy 3-20(5)-AZ 2H Rh,
AT AR B-RAWHMAER  C-HHRER D-MRM
B 3 MR
1-pseudoginsenoside RTS5  2-20(S)-ginsenoside Rh;
A-blank solution

3-20()-

ginsenoside Rh, B-reference solution

C-sample solution D-three ginsenosides in MRM mode
1 SGHDP £#mi&i% HPLC-MS/MS & i&[E
Fig. 1 HPLC-MS/MS chromatograms of every solution in
SGHDP
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R MBRmBERMANSEH RTS REKREN
0.095. 0.117. 0.147. 0.191. 0.235 mg/mL, 20(S)-
A2 BAF Rhy i &K Z 4 0.042.0.055.0.109.0.134.
0.168 mg/mL, 20(S)- A\ Z 2 H Rh, i &4 & 0.105.,
0.136. 0.272. 0.335. 0.419 mg/mL [ & %1 i B3 5
Tofs FEE VR G T B VAV, ol W 22 o R P A P
W, AR “2.1.17 “2.0.27 TUEIEFGG & 3T 5
AT, DU T B i &% 1 R TR AR, BRI E 3 IR,

BCPIIE s AT REIIE (YD) XA N SR
(X0 FATENMERNA, SEIETRE . AR RE LM
Tl ffEMEEL (SIND 4 3 F1 10 23Sl B4 iy
(ARSI PR e PR s 45 SR N AN S 217 RTS
Y=1X10° X+97 929, r*=0.999 0, %k iuH
0.095~0.235 mg/mL, FallfR 0.029 ug/mL, E=FR
0.096 pg/mL; 20(S)-AZ 2+ Rh; Y=618 211 X+
14 911, r’=0.999 3, £kt Fl 0.042~0.168 mg/mL,
Rl PR 0.200 pg/mL, jEfEMR 0.665 pg/mL; 20(S)-
A Z 24 Rh, Y=564 709 X-+118 261, r*=0.999 2,
2 PEYE F 0.105~0.419 mg/mL, R 0.226
ug/mL, EER 0.754 ug/mL.

233 MEEEAE WHL “2.2.17 TR IRA R
T, 7E “2.17 T A 26 4 T HEAT 20 Bl o
BB HERE 6 K, W & o R HR S T AR, THE
BN S B RT5 & 20(S)- A& 21 Rhy. Rhy &5
SYUETHIAR ) RSD 4378 1.77%-. 1.47%. 1.18%, 4%
RRIAER R R AT

234 HEEMHIRK H SGHDP Jiklz§ (Hit5
20141201) 6 3, HAHZI5mg, % “2.2.2” TRy
DoPATHIE 6 R IR, 7E “2.17 DU A
JRE S AT T E, A0SR A VG T AN IR T
AR, RSN AS B RTS & 20(S)-
ANZEH Rhiy Rhy &5 &5 30¢ RSD 435l
N 1.48%. 1.02%. 0.85%, &tH KM% HikEL M
R4F.

235 faEMili  H SGHDP Jfiklzy (%5
20141201) #)5mg, MEEHEFRE, 1% “2.227 BUN
AR A, AR €207 TG RT RS SR
BEAT A HTINE, 43T 0. 24 4. 8. 12, 24 h HEFE,
SRS BT IETAR,  TH AR A S 21 RTS
K 20(S)-ANZEAF Rhy. Rhy a4 HF K RSD
234 1.06%. 1.25%. 1.15%, &5 5% ALK %
WA 24 h WASE .

2.3.6  JOFERENLERREE  ARELE A 3 M bR &

ff) SGHDP JFiklz4 (It 20141201) #)2.5mg, 3t
9 i, “FHsrly 3 4, WA HIREEIMAMK. H.
B RN EE RS A R 80%. 100%. 120%) 3
AR B T BRI, % €2.2.27 TR T
ITAEEE 9 i, 75 “2.17 Tt Aol 2%
T AT e, ARAE & B AR T 9 it
Wi P& R, PR RSD E, IAS R
1 RT5 A& 20(S)- A2 2+ Rhy Rhy F-F- 240 )i
L4 99.95%. 100.12%. 100.06%, RSD 434l
N 1.06%. 0.96%-. 0.91%. Z5HFEH, ZH5ikx %
R Ry R RS 26 R 4T
24 H@UZE

U 3 #it A FE ALk SGHDP JE kL 24 (it 5
20141201, 20161118, 20170112), %) 5 mg,
TR ITE “2.2.27 TR 7 FAT 46 2
T, 7E “2.17 Tt AT 25 A T T o bl 2
TR AT AR, THEAS 20141201 HER R R 24
PIANZ B RT5 I 20(S)- NS 21 Rhy. Rhy % %5
JRED B RN 21.49%. 21.34%. 29.36%;
20161118 LI JERI 245 TN B B RTS [ 20(S)- A
Z B2 H Rhy. Rhy & B B & 70 8045 R 5l N
21.26%. 21.42%. 29.67%; 20170112 LI AL 2
NS BAF RT5 & 20(S)- A2 1 Rhy. Rhy %4>
P35 B A B T i R 21.24%..21.42%,29.70% .
GERRM, 3 FhEAT R EAS FHLIK R 2 TN
2.5 CMC #E@mHP IR AL 5 BTk

SrHIER “2.2.3” TR CMC i Je 2= FI R
FEa, BT AR, JHE “2.07 AR
S N HAT A HTINE . CMC BER EE (B 2-A) &
AN, KSR I 2 Ao R R I B 0, UG a R
b, R A %% 21.0. 27.3 min. HZS AR E
(] 2-B) AIAL, W a AF AREM TR . K
CMC # i it 5 SGHDP £/ ] HPLC-MS/MS £
T AT ERA, AN b BT ARER R 43 mT RE 2 20(S)-
NS BT Rhyo HL 20(S)- A2 2 1F Rhy G I8 3k ke,
AH A 0 1% K ot 0 S5 A N b AT A, RIS A S B
Rhy i HE 3 (] 2-C1), 4545 H i) Ia) J2 — 4 i
W15 B (B 2-C2), 1 16 b BT AR B 43 20(S)-
ANZBAF Rhy. HHULHIE, SGHDP A4 i i [E A1k
A 20(S)-AZE1F Rhy, M 20(S)- NS 2+
Rh, ] /& SGHDP HI&k M 5.7 -
3 e

E R R TR S5 A AT R A, AR S8 % 7K -
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A M‘MMWJBM& Jlf,—/
B e
Cl fib
2 8 14 20 26 32
t/min
c2
AL, | |h .” 1L \H J‘h ‘I‘ R ‘ I
100 200 300 400 500 600

miz

a-FEARKLTT  b-20S)-ASEH Rh, A-CMC #Ef B-£H
XTHRFEM C-20(S)- A2 1 Rhy Xf i
a-unknown component in blank  b-ginsenoside Rh, A-CMC

solution B-blank solution C-reference solution of ginsenoside Rh,

2 CMC AR ZFmIFR HPLC-MS/MS & [E]
Fig. 2 HPLC-MS/MS chromatograms of every solution by
CMC

L 0.2% F R IK V- GBI AH R Su kAT 16 B
fibbds, i gL KRB, BL0.2% FFER 7K VAT -
CIERBNAE R G0 R Je oy B A, Ho 53 B[]
M. HTHBROIAN, 205)-AZ%2F Rh, 1 Rh,
BEZ S5 2 73 17K, AHIFEA T o) AR
YERGE T, LREFHRE, RAER 0.2%FIRKIE
M- NG EAE . 1E SR TR 2 AT A,
KIE A FREALE, IEE PRI 3 R
Wl SEAE IS A BTt iy, HOE & R P AR R
THEHENN, AS 21 [M+H] #5973 11§
FaE o BRI FRAE IE B AR b AT R .

CMC HiAR B A ol & 20005 B A LA ) E P RE
SR R, ZHARRIENER IR, S5 E
PIRIREI . AT R g, CIRETR B ON B H
G R T TR S TR, TR L
W EIT I . O BRI B N
AR S O RO R A S e A 7 S
FEEIEEAR R CMC HR 2 A A Yo
P AN Z0 5 R € 3 R T, A S i 3031
M RS A PSR R SRR, R E ) 200 B 0 e £
KAUEER RN R T 1] 2% B CMC AE, 55 200AH
TEIRE AT A R85 73 BB, RAF 253 BB i
B3, WOCEERR A R 4 A Ja ME LA B L 2
Ketf o BN A Y20 A 1R & s
TR, EARIEREAE, — e RS T
PZHAR NI Je o T2 RS T A €l R L B
A A S R 23R BRI E AR BE SRR

vty AR ) R 15 R A AT -5 4 R P A P 10 280 1
SEIL T R BT AL (0 AR ) R S R DR, A T
NI AR R T . R g0 27
A B B T TE YRR, [ E AR T AT AR A
J A TG A B SROE SR Tk 20% KBS BRI
DDA )i To L SR N Y S e P 5 A g
WHHT /T %, 5 T AR A Yo Atk R
HH TCVEA 5 2GR AR G A i A 4 B S M AR B
R D o

CMC Ff b ¥ 77 AT — 8 R 52 M 41 o5 12
SGHDP F Z /s N2 H KMy, HETIK, A%
FHEE, iR, AR EERGRE TP a LA
FUT AN BTG M oM, AW SRR, &
g LA 50% A% 7], #7510 min ##% SGHDP
SRR, B — B R EREIRIE T 40 B g 1
ST SGHDP JERF24 13 i

RTHASZIGHT 7, 9IEHE 20(S)- NS 21 Rh;.
Rh, NEEHF RN SR, @77 #2617, HPLC
A1 UPLC J5i5:%F SGHDP H 24 il st 47 8 1 I @
BT, R BAR HALE 203 nm K T 3T
i, PR T AR R T B A . A
SEB6R F HPLC-MS/MS %+ SGHDP Jif R 2347 42
WA, e R ) 3 B AT,
Wt E NS B RTS M 20(S)- A 21 Rh.
Rhy, FiE—P% 3 Fpisr it e & 5. AL
LK) HPLC-MS/MS 755 DA 7 VA0 L 5 A A
fifr, W ot — 4T, 75 SGHDP 5Kk 11 )5
EEH T — 2 5%, N SGHDP iR MLE &%
SR TSR

CMC FEf g iR, 200S)-AZS 21 Rh,
RNAMBBEE AR Sy, HEM 20(S)- A2 24 Rhy
Al gE/E SGHDP MM sy, 5 CHRIRIERT 20(S)-
N2 2AF Rhy BAGHUE KPEARE R —8,
TR, VrZ BA MR EAE A P 25 et oo
ST P B e LR B R T P AR AR B E D, RIE DL
iR Rk 22 2T i CMC AR Sy — R e 4
MBI PE RO (1 PR, B wIERIE . BRI
UL BRSNSt IR, 20(5)- NS 2 Rh,
HB—4r5 SGHDP BIH PR, HadihH
JE A A E 2005)- N2 2 Rhy, £— 5
SGHDP {1198 ZAHIT , 1IE W] SGHDP Ht R Hi iy
VEFI R B ELE R M 20(5)- A2 24 Rh,', 54
Sgs T CMC Jiide tH 80N 53 20(S)- N 2 52 H Rh,
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