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ABSTRACT ;. AIM To investigate the effects of human intestinal flora on the metabolic transformations of ginsen-

oside Rg; and pulsatilla saponin D. METHODS The fresh feces collected from liver cancer patients and healthy

human were incubated with intestinal bacteria and ginsenoside Rg,; and pulsatilla saponin D, respectively, under

anaerobic condition. The metabolites differences were identified by UPLC-Q-TOF-MS, and the quantitative changes

of ginsenoside Rg,, pulsatilla saponin D and their metabolites with incubation time were detected by UPLC-QQQ-
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MS. RESULTS Ginsenoside Rh, (de-glycosylated product) and protopanaxadiol were observable in ginsenoside
Rg,intestinal bacteria incubation solution of the liver cancer patients and healthy human. De-rhamnose product, de-
glucose product and hydroxylated product of pulsatilla saponin D, and hederagenine were identified in the pulsatilla
saponin D intestinal bacteria incubation solution of the liver cancer patients. But De-rhamnose product, de-glucose
product, de-rthamnose and glucose product and methylation product of pulsatilla saponin D, and hederagenine were
found in the pulsatilla saponin D intestinal bacteria incubation solution of the healthy human. However, the meta-
bolic rate of ginsenoside Rg; and pulsatilla saponin D in the intestinal bacteria of the liver cancer patients were sig-
nificantly lower than that of the healthy human. Meanwhile, the generation rate of ginsenoside Rh, and hederage-
nine in the intestinal bacteria of the liver cancer patients was significantly lower than that of the healthy human.
CONCLUSION
mations of ginsenoside Rg, and pulsatilla saponin D.

KEY WORDS:; human intestinal flora; ginsenoside Rg;; pulsatilla saponin D; liver cancer; UPLC-Q-TOF/MS;

The abnormal human intestinal flora due to liver cancer obviously affects the metabolic transfor-

UPLC-QQQ-MS

N WA B AT AR I TE R, )™
AR K R . B ATl IE SR A 22 A A
M, AR SRR RO, TSR 258 A= 4
WTE. IR FHRIRZS T il e p R AR A7
TR R ATRE SR 00 25 (AR5 s A R AR i
AR, ISR, TEHGR B H M H &
Ao M T TR R A IO IS A B A T A 1) 2 PR
PE L ARCHRE I, ABRAF R, FIkH A
D B EAT BT IRV R, P S Tk
Wy, A A G B, IR AR W A P R e A
%, EBIETE B W ABOK AR A R B T
WAL, DT S TR () 2 3, P
TUbRAE S AR N RELE (A S 2 H Rh, A %Y
FAEHE

AEEUNAS R Rey . FHELB R D ML
FEIS AT NG, R HIR S SR L TP
BFE B M ILRE T, R LC-MS 3% LA &
TE R T8 TR A OB T IR A ) A A R A 22 5
O HAE S BILIRZS R AR A Rl i Rt 7 4R (IR 52
R, WOMARSCHTIE SRR AT A AR BES U

1 #h#
1.1 ME  Agilent 6538 Q-TOF JiiiZ%{¥ . Agilent

1290 infinity S0 AR AR (L EZHEMRAH]) ;
AB6500 —H PUZAT ([ AB SCIEX A H]) ; R4
G (LIRERIE YT AR PR A F]) 5 R R
B0 AL (7 E Eppendorf 24 W) 5 HL 43 #r R P
(THAZ—, WSR2 08 LA R
Al AWAL (R E BB R R ABRAF) ;
R EZERRK A (R S A BRA R B Y7
#)7) 5 Milli-Q 2li7K4% (3£ Millipore A H]) 5 1

Bt A4 ( EHEEP P AR AT o
1.2 X% AS2iF Rg, XWE (A2
99.5% , #t5 110804-201504) . A Z 2+ Rh, %1
i (A5 111748200501 ) | 4 Jhk H, 1 J0 % B
(&HA98.3% , #5 111733201205) . A FifthaE
(5 100615201103 ) (o [= £ i 24 ol A o F T
Bt) s FISKETRAT D XS (S FEE=96% , [
IR AEYRH A BR A E], b5 B21904) 5 AR R
(3£ B W $r T Tk 22 A, it 5 H1414086 ),
KH,PO, . NaCl, CaCl,. Na,CO,¥JIlgF i 5 fk 2%t
MARAF; KHPO, - 3H,0,  (NH,),S0,, Mg-
SO, + TH,0., LR . L-YiRimm . FRrE
B0 1 [ 25 B Ef AR AR AR . IR . SR
gkal; HAanRHh o eral; AKohaifhK.
2 FHik
2.1 Hegiis & KEBRETIE AN S B
Rg,7.92 mg, AZ 2 H Rh, 6.25 mg, HkFHEH
D9.13 mg, HHERERTFICL T3 mg, BT 5 mL &
i, % 50% DMSO () L Ef B e 2 205, RIS
(MEEEXH 2 mmol/L) , BT 4 CukFaH&H.
2.2 ARERHE FERBGAHEME 3. 78 mg,
BT S5 mL T, & 50% DMSO () 2 g B E 2
22, B 2 mmol/L V25 W, A % R
0.5 mL, ZH5@EAZE 10 mL B, WiE, 1A,
RIS (#EESH 100 wmol/L)
2.3 REBAANE BFIELHAMANT.5 mL
(0.78% K,HPO,) ; B 3 37.5 mL (0.47% KH,PO,
1.18% NaCl, 1.2% ( NH,),SO,. 0.12% CaCl, .
0.25% MgSO, + H,0); C 3450 mL (8% Na,CO,);
0.5 g L-PIEERR, 2 mL (25% L-HUdRiig), 1 g
1903



2018 4£9 A
F40% H 9

TR %

Chinese Traditional Patent Medicine

September 2018
Vol. 40 No. 9

ARBEE, 1 g &0 M. L0 mHEalKiE &,
1 mol/L HCl J&75 pH £ 7.5 ~7.7, 4% 1 000 mL,
JARIEFREL L T4, 115 C R LL0.07 MPa /5
KT 30 min, 4 °CRIFEs 7 BdiA

2.4 EERELLE

2.4.1 RE FHERE2017 4E2 H—2017 44 ATEw
TS = NRERBIIR . S LR 2EY) 7 ks
Wiz g B, ke Bl (B4 3 i, AFiR
46 ~70 %) 5 HIUEEAEMS . MER . AR TE MR AR R
S5 R BEAS DCC 4 6 i f B AR (BB 4 3
B, 4R 45 ~T3 %), 2 MUK T BH AR O
W, TR MEE YL, WSRO E RN . A
Y AR AR IR A BRI, R AR B TR YT T
BBTEEEAE 1k, R AR 1R, KT
PEARAR R E T - 80 C kAT .

2.4.2 AbER OB AT IERAY, mIAR, 3%
A 10 g Z(H, FEINA 40 mL A FRER K, RIEIR S
il BB, 2 000 r/min #5010 min 515 LW,
YERMARER . 20 mL B FRF9M A, A 30 mL
IRESEFRW, ERHREIGFRR, B EBET N, i
T

2.5 B hmiE Wik REALERA

2.5.1 g2 Ege BUERAKR ., IHES

HWAERE SRS 0.99 mL, B THIEH T, WA
AZHBAT Rg, sk B D WA (2 mmol/L)
0.01 mL, R, T37 CIREFZMH FHERER
12 h, B R4, WHC0.5 mL WEE W, A
0.5 mLZJ, i M OBRFER 3 K, #IF LiE
W, 40 CoKm A AR+, 200 wL HEEA 7,
12 000 r/min &.0> 10 min, B BVEW. [EBF, #E47
ANELY) . RN S, BREAT 3 K.
2.5.2 MR ERELR BUEBRAK, HHESR
FHHHE ISR WAS 9.9 mL, & THIEH T, MA
ANZ A Rgy AL AT D A4 (2 mmol/L)
0.1 mL, BAJEMEHHM9 4 (0.5 mL/4),
T 37 CIRAESKMHTHEREFRO0, 2, 4, 6, 8, 10,
12, 24 48 h, BURRNA, MA 0.5 mL ZJiEFI
0.1 mL WA, FELMLBEAER 3 K, A5IF
LIS, 40 COKBHAEART, 1 mLS0% ZNEE
7, 12 000 r/min B0 10 min, B BVE W, [EBT,
HATARZTAY . MRS AL, A 17
3,

2.6 HATEH

2.6.1 UPLC-Q-TOF-MS/MS

1904

2.6.1.1 fajf Agilent Extend-C 4 ffi%4+ (2. 1 mm x
100 mm, 1.8 um); FzhtH 0.1% R (A) -2 Ji
(B), BREUEM (ASHEH Reg, 0~5 min, 30% ~
38% B; 5 ~15 min, 38% ~100% B, [H3k& =
D, 0 ~ 15 min, 30% ~ 90% B); &k % &=
0.4 mL/min; #FE 40 C; JEHFEE 2 pl,
2.6.1.2 Ji  BFUR ESI; TRAUREE 350 °C
AL F179 40 psi (1 psi =6.895 kPa); T HRfA
Bl 8.0 L/min; /\ZAFHUE 750 V; HESLHL R
65 V; BT TEHME KR 3 500 Vi R
130 V; B 7L m/z 100 ~2 000; &5k 4%
FiZ 1.0 spectra/s,,
2.6.2 UPLC-QQQ-MS
2.6.2.1 % & ff  Agilent Extend-C, i £+
(2.1 mm x 100 mm, 1.8 pm); WahAH 0. 1% H fig
(A) -ZWE (B), BSEVESR (0 ~10 min, 35% ~
100% B; 10 ~ 11 min, 100% B); f& 2 7 4
0.4 mL/min; #FJE 40 C; #EFER 1 pl,
2.6.2.2 Jiik s B 7R ESL; AR 40 psi
(1 psi =6.895 kPa); Ffilf i< 8 psi; B ¥ IR JE
500 C; 2 1k X 40, 60 psi; B T Wi % H Ik
5500 V; Hitir A s (MRM) , GEE T
B, T e A ORI 25 10 AR 1

F1 BATFEENTHKRNEF

Tab.1 Detection ion pairs for quantitative analysis

D%y FIRGEE m/z  FFERE/V Rl R/ eV
ANZRBAT Rg, 807.5—623. 4 150 45
AZBAF Rh,y 645.5—623.5 150 50
k4T R4 D 913. 4605. 3 150 75
WHERH T 473.5-425.5 150 70
Ad b 383.1—337.2 80 30

3 F#R

3.1 Rt~ 275

3.1.1 AZBi# Rg, H5%0. AIMHEHMLL
B, NSRAF Re, FEMERENRFE S5 1 12 h
Ji7 TR B A s AT R ARG B i A 2 (m/z 829. 496 3,
[M+COOH] ™) Fn2 Rl (K1, m/z 535
1 667.440 5 (RM,) . 505.387 8 (RM,) ], #H##
Ko o i RS 2 A (R 2) wlan, AR
Y RM, 57 F L AS AT Re, B 1 AH a5
(162 Da), AIHEMIN AZEH Rh,; RM, (53 &E
W AZ AT Rg, 1870 2 % (486 Da), WJ4#fE
WA RS

3.1.2 pkHREH D S5x[A. PIEmREESL
B, FERE R D EME B 12 h E b E
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2 4 8§ 10 12 14 2 4 6 8 10 12 14
5 5
”% RMI “%_ BM2
=, 4 py BMI BM3
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E: MEET, RUCHZE AT VXTI, @R REFET 12 h e AR SE I ERET 12 h e
Bl BRSPS EFRE

Fig.1 Total ion current chromatograms for metabolites of various constituents

*x2

BRI 0

Tab.2 Metabolites of various constituents

%N 4% t/min m/z AFa FEWRET SERAAEN IR R AR
Je s 829. 496 3 783.492 4[M-H] -, 621. 438 2[ M-H-Gle] -
RY  4.06 CyoHn0 ; ©ABEER N .
Rg, [M+COOH] TP 459,385 0] M-H-Gle-Gle ] - s
667.440 5
RMI  8.92 M+ COOH] - CysHeO05  621.439 6[ M-H] ~,459. 384 5[ M-H-Glc] = AZ A Rh, + +
505.387 8
RM2  10.52 (M +COOH] - C3H5,04 459.361 1[M-H] - YN - + +
749. 448 1] M-H-Gle] -,
Ey3L4y s 911.501 4 . 603.390 5[ M-H-Gle-Rha] =,
. 4,0 45 Bty
#p 28 M-H] - TR 471, 347 8] M-H-Gle-Rha-ara] =, AR D ¥ ¥
423.298 1[ M-H-Gle-Rha-ara-CH,0, ] ~
e 443 3 603.390 5[ M-H-Gle] ~, S D
BMI  5.37 [M‘HJ‘ : CyHeOp5 471,347 8] M-H-Gle-ara] =, **ﬁ;%’ BB +
’ 423.298 3 M-H-Gle-ara-CH,0,] o
240, 445 5 603.390 5[ M-H-Rha] =, -
BM2  6.05 [M‘ - CyHeO,  471.347 8[ M-H-Rha-ara] =, %;;EE ! +
’ 423.298 6[ M-H-Rha-ara-CH,0,] ~ o
603.390 8 471,347 8[ M-H-ara] -, E*ﬁ’%ﬁ D fi &
BM3 - 8.68 [M-H] - CostlssOs 423 208 [ M-Heara-CH,0,] - S - ¥
IR b=
471.348 2
BM4  10.22 SN CaoHO,  423.298 S[M-H-CH,0,] - HHEERIT + +
037 495 5 765. 432 2[ M-H-Gle] -, .
BMS 2.2 [M‘HJ A CyrHz6015  619.410 8] M-H-Gle-Rha] =, o 4&;% * + -
497.221 3] M-H-Gle-Rha-ara ] - -
035,516 2 763. 486 4] M-H-Gle] -, g D
BM6  3.26 [M' Hl- Cysflzs017  617.420 8] M-H-Gle-Rha] -, q] %;EF% - +
485. 430 5[ M-H-Glc-Rha-ara] =
SR AT R ERIZE (m/z 911.501 4, [M-H] ")  (BM,). 749.448 5 (BM,). 471.348 2 (BM,).

a4 Ny [E 1, m/z 435k 765.443 3

927.4955 (BM;) |5 fEf@HEAMAY 24 h 7 H

1905
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FEf Al kI 2 B2 (m/z 911.501 4, [ M +
COOH] ™) 15 AR #[ m/z 53512 765. 443 3
(BM, ), 749.448 5 (BM,). 603.390 8 (BM,)
471.348 2 (BM,). 925.516 2 (BM,) . #4EksH
SR A (R 2) aTAn, Y
BM, B+t kH B D Wb 1 AR
(146 Da), AIHEMN LS B D B2,
R H B 200 3-0-B-D-ML A A5 8- (1-4) -a-
L-Me g BT RLEpE 5 BM, (90 F R E kS 2 H D
W 1 ARG (162 Da), ATHEN A 3k 55 2 1
D G , BIH e B 1 T 3-0-L-nik i 2%
Wi (152) -a-L-MEM BT HLF BT ; BM, 150 F ik
Forask S5 2 D sl 1 A A A 14 B2 b
(308 Da), AIHEIN K k57 27 D B BRL24H AN
R, B T S TG - o= LN R BT R DR
BM, W4t lb kS 2 D Wi 1 b, 1
A FZEHEA 1 A BTHA A RS (440 Da), ATHED A H
BRI, MEHFEBEETIG; BM; M0 Fill
FSRS R DM 16 Da (O), AIHEDN k5
B D BREAL Y BMg 9> R SRR R

D ¥4/ 14 Da (CH,), AI4fEMCHFLFHEH D H
A

3.2 Riffik F £ F 5

3.2.1 SAmWNE HAr, miy LA LE A
ZEH Rg,. AZRBH Rh,, ALkFHEH D, ¥F
T L O R, BOAS SO LU I 24 K AR )
NS AT Rhy | B e B T & A7 i BE I & I [E]
AL

3.2.1.1 &MCHRFE KEWRRAZSEH Re, .
ANZ A Rh, . FELF B D, B A S oox
ARG B, PSRRI E R (MRS
N1 1 LRBlRE) MBI 20, 10, 5, 2.5,
1.25,0.62, 0.31, 0.16, 0.08, 0.04 pmol/L 2 %l|}7
HETAEW, s3 kG2 1 mL, fin A 100 pmol/L
WHRAEW 0. 1 mL, JRHEIRS), # “2.5.27 Wi RJr
PRI, BT RGHEAEINE o DA ok B DA A Al
Fr(X), RRid) 5 AR T AR U AR A AR AR (V) 3
TEIE, L S/N =10 K&, S/N =3 KFii
FR, 25K 3, A& 7E 0.04 ~20 pumol/L
TE N R CR

x3 BHRSLMEXER

Tab.3 Linear relationships of various constituents

D% =175 72 R LA/ (pmol - L7") st B/ (umol - L) R B/ (ol - L")
AZEFRg;  ¥=0.007 8X+0.0009  0.998 5 0.04 ~20 0.02 0. 005
AZEFRh,  ¥=0.0104X+0.0056  0.999 2 0.04 ~20 0. 04 0.01
FIk A D Y=0.0052X+0.0027  0.997 7 0.04 ~20 0.02 0.01
MR HE Y=0.0047X+0.0103  0.996 3 0.04 ~20 0.04 0.01
3.2.1.2 MR, MERRELEE BUTKIEMIE AIREEARRIROREM, BEEEE, SRR C, #

WEE WL A 0. 08, 1.25, 10 pmol/L Fi#5 4 i,
Sy B 1 mL, il A 100 wmol/L P 45 ¥
0.1 mL, WiEIRA), % “2.5.27 T F iy gehb B,
S WA . 455, ASRB1 Rg,. AS R
17 Rh, . FELF AT D, HABE ST o, it
K RSD B/NT 15% , FWI% 7 ok % 8 BT
FEAXT N 2 (Re) BTE = 15% WM, £UIZ
TrEEE RAF, FFGEYREM 2K,
3.2.1.3  PREUEICR KRN 1SS KIS B
PR 75 W E A% 0. 08, 1.25 10 wmol/L Jii 45 £
fh, AP AEEIE 1 mL, Sl A 100 pmol/L PR
W 0.1 mL, WHEIRA), $#% “2.5.27 i F ki
B, O TE IR, AREIETA A BERE6 M)
ENGE S/ NN L= O D S == ¢
1 mL, #% “2.5.27 WA, A 50% O1E
KOG RGOS A ot v BE A TR AR,
FEM 2, 1B EIEHEF B; 50% 2,05 Be il i 5 s ke
1906

R A/B, FFIY . MR+ B/
C, Ry, WFREYEE N2 o AR IH—1b 1
BRSO AT, SRR 4, WG AR
PR, [FE, AZRAT Rg, . AZEAF Rh, . 3k
FRAT D, H AR IC MR — 3 BN 4
Wk 86.33% ~ 92.04% . 95.15% ~ 103.06% .
92.14% ~98.37% . 85.92% ~94.34% , RSD 434l
H73.02% ~4.14% | 2.85% ~5.04% . 3.27% ~
6.01% . 4.62% ~9.17% , AF5E ZEII/NT 15% ,
BIFF GRS T oK

3.2, 1.4 RuEMaRm 1SS KIS 1 TR B TROBC
AL 0.08, 1.25, 10 pwmol/L JFHEFE S, FATHL 6
Oy, SrTEZEIR T HCE 6 h, 4 °C H LR ML
24 h, -80 CTFjE30d, REFHR 3K, &
SRS % W 1 mL, il A 100 wmol/L 1N b i W
0.1 mL, IWFERA], % “2.5.27 TN ik, B
IHWERENE ., S5, AS R Rg. AS R
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x4 BHOREBEKEERABER (xxs)
Tab.4 Results of extraction recovery tests for various con-

stituents (x x5)

2% I 0] Wi % /% RSD/%
(pmol -L71)

NS A R, 0.08 89.21 +5.17 5.79
1.25 95.37 +2.43 2.54

10 93.60 +2.95 3.15

ANZET1F Rh, 0.08 90.42 +3.95 4.37
1.25 92.28 +6.30 6. 82

10 99. 83 +4. 65 4.66

HL4T R D 0.08 89. 60 +3. 64 4.06
1.25 88.26 +4.49 5.09

10 97.52 +9.09 9.32

WA AT T 0.08 91.98 +9. 52 10.35
1.25 91.27 +6.01 6.58

10 87.33 +5.48 6.28

Rhy . FSKERA D, W RO R T iCE
6 hJG &A1 RSD 435149 5. 26% ~9.32% | 4.85% ~

8.77% . 4.37% ~ 10.55% . 6.28% ~ 12.59% ,
4 CHIIHFELINCE 24 h J54r 50 3.08% ~
6.29% . 2.15% ~ 9.19% . 7.12% ~ 11.33% .
5.65% ~13.25% , -80 °C it ® 30 d J540 5K
6.44% ~ 10.73% . 5.47% ~ 10.04% . 3.47% ~
12.85% . 7.18% ~13.29% , %42 Uifl 3 WG4 3
H5.67% ~11.05% . 3.20% ~9.22% . 7.36% ~
13.27% . 8.54% ~ 11.37% , HI¥3/NT 15% , %
B WL TE Lk 4 R T 3 A Rarmfae .
3.2.1.5 LBJEHEEE WEABREIEE R . X
A AR IOE I R E W . NS RB1T Rg, IHE
12 WG A AR S IE i, % “2.5.27 TR 5kt
OB VE W IEAEI e, a5 UL 2, IR AT,
fE “2.6.27 TiaiEAIET, A5 AR TG
TP, S E W A2 B B e, IR
BRI K 3,92 6.56. 2.21, 7.44 . 9.01 min,

By ﬁ—ﬁ .
" L=10 2 oovol-ﬁ
400
ABEHRe3 5.0<10° 1000
* ol A J\ .
| . J X . | . . () Hemirisiinh “me:J"uw-w.«.. :
00 2 4 ) 6 8 10 ’ 0 2 4 _6 8 10 . 0 2 4[/m1'n6 8 10
W t/min o I.g!‘ t/min o l(ﬁfﬁ
400
AZBIFRh2 \'” M MHJ ' 4.0%10° ‘ 2.0%10°
20094, }«J | \| \
AL | 0 |
0 2 4 6 8§ 10 .0 2 4 & & 10 0 2 4/.I6 § 10
bR t/min Lon l’v('!;ﬁ t/min % {/min
400 4000
FRED 200 w N W ﬁ W 010 2000
‘vdl (" W" M'hf w’fh\ﬂfh, | L A
ol . . \ ; 0 1 i i 0 Haemstnt ww«m«wﬁw‘w’-‘t\«m}"/ .
0 2 4 ) 6 8 10 R 0 2 4 .6 8 10 0 2 4 .6 8 10
% t/min o 10}:[’& t/min S8 {/min
’ 2 000
T i
200 Wﬂ ml Lﬂ |')'W \M” I( 2010 1000
gyt R
bz 6 8 10 0 2 4 6 8 10 0 2 4/ 6 8 10
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Fig.2 MRM chromatograms of various constituents
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Fig.3 Curves for content changes of various constituents
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