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Abstract: Objective To establish a UPLC-MS/MS method for simultaneous determination of 10 components in Panax notoginseng
saponins (PNS), and the study the effect of Bletilla striata polysaccharides (BSP) on the pharmacokinetic parameters of PNS.
Methods Rats were divided into PNS group (P group) and PNS-BSP compatibility group (BP group) by ig administration. The
plasma concentration of 10 saponins was determined by UPLC-MS/MS. The pharmacokinetic parameters were calculated by DAS
software. Results The determination method corresponded to the biological sample measurement requirements. Compared with P
group, the AUC of Rb, significantly reduced in BP group (P < 0.01) and the AUCs of notoginsenoside R;, Rg;, Rf, Rd, CK, Rc, Rh;
were lower but without significant difference; The total AUC of 10 components significantly reduced in BP group (P < 0.01); The
plasma concentration of Rg; in BP group was lower compared with that in P group (P <0.05); The #,,,x of Rg;, Rb;, and Rf significantly
delayed (P < 0.01); The #,,, of notoginsenoside R; and Rg, delayed compared with P group (P < 0.05). Conclusion The established
UPLC-MS/MS analysis method is suitable for the simultaneous determination of 10 components in PNS in rat plasma; PNS-BSP

compatibility can reduce the plasma concentration of PNS and AUC exposure and prolong the #,,,. This illustrates that BSP may
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increase the exposure levels of PNS in the gastrointestinal tract so that increase the effect in the gastrointestinal tract.

Key words: Panax notoginseng saponins; Bletilla striata polysaccharides; pharmacokinetics; notoginsenoside R;; ginsenosides Rg;;

ginsenosides Rg,; ginsenosides Rgs; ginsenosides Rc; ginsenosides Rd; ginsenosides Rf; ginsenosides CK; ginsenosides Rhy;; ginsenosides Rb;
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it F1 M Sepax Technologies(150 mm X 2.1 mm,
3 um); JAIAHA 1 mmol/L H)FFFRE /KM (A) -
N5 (B); BEEVENFET A 0.01~1 min, 10% B;
1~2 min, 10%~40% B; 2~5 min, 40%~60% B;
5~6 min, 60%~98% B; 6~7.5 min, 98% B; 7.5~
8 min, 98%~100% B; AR E 0.3 mL/min; A
35 °C; HFFER 2 uL.
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N Medium; W55 HUER A4 500 Vi S50 A
500 ‘C; AL N 344.75 kPa (50 psi); HHSN
379.225 kPa (55 psi). Frill# 5 ARSI 1.
2.3 BRHIECH
2301 PRI H] AR R RS
NG R KIS, B 40 mg/mL [
RS S ORI = LR BTG R, INAE
HHK&ZHE, BRI A& 2P 104 mg/mL [R5
W GREWHRT =B B 21 40 mg/mL).

£1 #HN5RIRE MRM &S5

Table 1 MRM detection parameters of analystes and

internal standards

BET TR KRR AR R

EY N

(mlzy  (m/z) /N JE/V  [A]/min

ANZ A CK 667.52 4593 20 -30  7.73
AZHEAFRh (R)  683.58 4753 20 35 4.98
ASEH Rg, 829.60 637.4 20 —40  4.73
AZEH R (R 829.60 6214 —20 —45 6.85
NS 845.68 6374 20 35  3.78
NSRBI RS 84570 637.4 20 —45  3.78
=B R, 977.70 799.4 —120 —50 3.72
ANZ 1 Rd 991.70 783.4 —-120 55 5.03
ANZ R H Re 1077.60 783.4 —120 —60  4.49
ANZ =1 R, 576.30 9457 30 25 435
e (IS) 82540 8253 -75 -5 4.36

N

232 REX MBI E A S 2
CK. AZE1f Rh (R). AZEAF Rgw ASEF
Rgw AZEH Rgy (R AZE1F Rf. ASETF
Rd. AZRE1F Re. AZ 1T Rby. L2 Ry X
MG R, REME, BT 5 mL i, WEE
BRAE, M3FERES NS 21 CK (2055
ug/mL). AZ 24 Rhy (R) (1379.0 pg/mL). A%
B2AF Rgy (552.8 pg/mL). AZSEFF Rg, (485.0
ng/mL). AZ 24 Rg; (R) (1003.5 pg/mL). A%
AT Rf(501.3 pg/mL) AZ 215 Rd(736.0 pg/mL)
NS BH Re (627.8 ug/mL). AZ 21 Rb; (517.6
pg/mL). —-EEAF Ry (1013.0 pg/mL) M-
73 A% U B B i R 10 mL B, )
BILSIAH -1 mmol/L FRAE/KIEW (11 9) i
BRZIEE, B MRAT R 5T e B (1T A0
VAR TR, 4 CIRAE, .

233 APRERIIECH] O e IR, ORS

;o

ERE, BT 10mL T, HPERRRZE,
73 0.8 mg/mL it % . TN PRt &G R E T 10
mL EH, HPIGR A -1 mmol/L 1) H iR %
IKEEHCL T DR R ZIFE, 19 BRI E R 0.8 pg/mL
A FREEH, 4 CIHRAE, %M.
24 LHEHREE

HEPE SD KR 12 5, Lo A =L R B4 (P
4. LR BRI L2 A (BP 4D, R4l 6
M, ENPERSE 1 25, I KRS AEEK 12
h, P4l ig =-LRETF 400 mgkg, BP 4lig AM%E
Bi5 =B R B FRA R 1040 mg/kg. 73 T4 24
J70.083. 0.25. 0.5, 0.75. 1. 1.5, 2. 3. 4. 6.
8. 12, 24, 48, 72, 96 h K HRMER M2 0.2 mL,
BHTHEAMELEYT, 6 000 r/min &L 7 min,
FHEETH—BLE Y, -80 CLRRAF&EH.
2.5 [MigHRALE

I 100 pL MEFE S E T 1.5 mL EP 4 H, A
0.8 pg/mL [N FRHLEEE 10 ul, JmjiE 30 s,
IO 1 mL &, ##jE 3 min, 12 000 r/min 2.0 5
min, HUH 800 uL b3, B TR EOIRGENLH
T, FEFERTIIA 100 pL s AHE %, 14 000 r/min
20 10 min, H{ 2 pL B3 HEFES
26 FHEFER
2.6.1 L@ o Ber Ak, A E R
AN 10 BRI S M bRA, KR4 2505 10 min ML
FEMAZ “2.57 TR L3RR S AL BE 7 V240 B 5 3EAE
I UPLC-MS/MS @HATEIIN, 50716 @bk,
SR 1. WETRTLUE H, SRR =R E
F AR PR S I 2 (1) P Y A 2 ) %
A, otk LEtEm, SHResEI R 2.
2,62 ZRMEXRRIER NI 20 0k 2% A (7]
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BOIRAE R T, IR A (MK 100 L, % #842.5”
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Table 2 Linearity and lower limits of quantitation

B B ERE MEVE Fl/(ng'mL ") R’ HAE B R/ (ng'mL ™)
=HBEHFR, Y=48X10°X 1.12~2 302.00 1.000 1.12
ANz 21 Rb, Y=1.18X10*X 1.15~1 176.00 0.999 1.15
ANZ 21 Rg Y=4.79X10"* X+0.001 1.11~1 131.00 0.991 1.11
ANZ B Rd Y=8X10"°Xx 1.09~2 230.00 0.990 1.09
ANZ 21 Rf Y=7.98X10"* X+0.002 1.11~2279.00 0.996 1.11
ANZEH Re Y=398X107*X 1.11~1 141.00 0.993 1.11
ANZ B Re, Y=1.194X10"° X+0.011 0.86~1 764.00 0.995 0.86
NS B Regs (R) Y=186X10*X 1.11~2 281.00 0.996 1.11
ANZEAF CK Y=2.6X10"X 1.14~2335.00 0.996 1.14
ANZHBH Rh; (R) Y=3.29X10"* X+0.002 1.02~2 089.00 0.996 1.02

®3 BHAEXRMEDHASHEFEEFERE n=06)

Table 3 Intra- and inter-batch precision and accuracy consequences of components in rat plasma (n = 6)

3% pl(ngmL™") P ii%al . P HEF .
K5 % HERA /% K5 % HER B /%
ANZ R CK 7.84 11.83 104.98 12.25 108.69
48.99 573 107.85 9.25 103.09
1 254.09 7.39 109.86 7.47 108.17
ANZ B4 Rh (R) 5.22 10.84 96.90 10.49 102.06
32.65 7.72 86.83 9.96 86.28
835.76 4.44 90.67 5.45 88.26
ANZ AT Re, 5.51 9.29 93.34 11.92 93.41
34.45 11.09 97.08 8.94 96.98
881.82 5.61 95.48 5.02 98.54
ANZ B Rg; (R) 5.70 6.52 109.85 11.72 104.23
35.64 10.49 105.99 8.79 109.04
912.27 4.60 107.65 5.55 109.10
NS AT Rg 5.65 10.83 96.43 11.93 103.56
35.34 5.19 106.38 8.43 108.75
904.58 9.63 103.54 6.60 105.57
NS RBAF Rf 5.70 7.52 99.65 9.27 104.66
35.60 7.52 100.84 8.75 103.28
911.45 10.16 110.75 6.84 112.12
—LEF R, 5.76 497 88.00 8.72 90.95
35.97 9.10 89.75 8.64 89.75
920.91 8.30 101.78 11.09 93.83
ANZRBEH R 6.58 5.76 108.84 6.56 107.37
41.10 10.93 98.02 9.40 105.50
1052.12 10.26 95.05 8.75 91.08
ANZEF Re 5.71 10.27 98.74 10.72 94.33
35.67 12.40 96.01 10.53 98.84
913.16 2.19 102.26 4.62 101.27
ANZ B Rb, 5.88 10.49 95.93 10.45 104.06
36.76 9.72 91.20 8.01 95.13
941.09 3.30 104.50 6.16 105.91

2.6.5 FEFURNY B ALY 100 uL, % “2.5” I
AR AR B B RS R TS A& T
15 3 AN BT FE TR A0 B 10 L, B iiE

WEE 64y, BOIRGEE T, I 100 uL UG shHH
S, B EHERE AT o RIS AR ) BRI
PLRITUE I Bh AT A 8 5750 P T 5 5 T ot VAV e R
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HH 8 073 IR R RN A 87.25%~109.93%
2.6.6 FOETEREE %9257 Wi N rvEHlg s .
I 3 AN BN BRI IR AT S 25 6 £, 0P R i

FESHHATAE SIRCE 12h, —20 CHCE 4 4, &E
RRl 3 IRLL AT 4 C RIS PICE 24 h WEa e
PEESE, WK 5. 4R IS B S URCE 12 hy
=20 CIE 4 i RE R 3 IRCLAE 4 C IR
MW TRE 24 h FasE Y R AT

R4 BHAEARMEHHRBEINRSERYE (n=06)

Table 4 Recovery and matrix effects of components in rat plasma (n = 6)

Wiy pl(ng'mL™") PRI AR % RSD/% TN % RSD/%
ANZ R CK 7.84 94.32 13.76 107.52 6.64
48.99 112.60 13.27 108.62 11.33
1 254.09 92.16 14.92 87.56 9.83
ANZ B Rh (R) 5.22 93.56 6.07 92.64 8.16
32.65 103.55 10.98 101.10 9.44
835.76 105.41 6.51 109.93 6.03
ANZ AT R, 5.51 98.94 8.55 103.69 8.17
34.45 106.00 9.81 109.23 8.52
881.82 111.84 2.42 95.12 4.06
ANZ B Rg; (R) 5.70 73.79 9.40 87.25 10.52
35.64 87.28 11.01 96.11 12.32
912.27 95.71 10.91 88.93 10.45
AN BH R 5.65 85.19 12.39 94.86 9.85
35.34 96.30 10.71 92.08 8.95
904.58 109.67 3.04 89.15 6.45
NS R 5.70 91.98 8.15 95.94 10.92
35.60 98.73 9.56 94.23 11.68
911.45 110.22 3.07 104.82 3.62
—tREER 5.76 91.79 9.60 91.09 8.39
35.97 97.08 13.53 88.91 11.80
920.91 106.08 5.51 96.37 6.65
ANZRBH Rd 6.58 96.47 10.26 104.59 13.85
41.10 94.47 10.08 92.35 9.94
1052.12 102.26 9.46 93.39 11.77
NS Re 5.71 95.90 10.74 107.49 3.30
35.67 93.56 7.53 101.74 8.94
913.16 102.85 7.21 98.30 7.26
ANZ BT Rb, 5.88 104.18 11.28 104.08 9.17
36.76 90.07 6.05 88.30 12.60
941.09 108.06 4.65 96.39 5.39

2.7 MZHRENE

YA RIS [ 557 () ISR b4 2,57 T0 R ISR AF:
A ACER VAN FL SR, 4% “2.17 R €227 TR Jiik
HERES AT, e 10 DM IR, DL 2k
FEXT I T BT, 75 380 45 J o 1D i 24 3 - ] i 2%
SERLULPE 2 K03, B UL BP 4145 R0 L 2K R ik
i -
2.8 HEFESELLE

KH DAS 3.0 2585 50 B 2 ARG 24 )
ANTR] B 1) (4 1 2 20 FE R, SR 1oy 1R 23

SR SR 6. AR 2 7] AUC K 10
FIELAY I AUC iR R, 5 P 414, BP
NS R [ AUC BEFHE (P<0.01). =&
A R; M AZ AT Rd. Rgy Rf. CK. Re. Rhy(R).
Rgyw Rg (R AUC HITFL, HIEREEZES.
10 Ak AUC (1 4) S5 P 41>BP 4, EHE
# (P<0.01). 5 P 4Lk, BP 4LAS 21 Rg 1
Conax FFAI (P<<0.05) . H. BP 145857 finax TG LEIR,
Hh AS 21 Rg. Rby. Rf BFIEIR (P<0.01),
ANZ B Ry =LA R IR (P<<0.05).
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£S5 BHAEARMEHHIREMLEER (n=06)
Table S Stability of components in rat plasma (n = 6)

o HWBCE 12h 20 CJlE 4 M REZURRL 3 IR 4 CjfE 24 h
WERBE % WS % REIE%  HEEE % REERE%  MERIE% O REIE/ % VEEIRE/%
ANZ B CK 8.84 89.48 3.95 108.03 12.30 94.93 10.11 96.25
7.15 93.59 7.24 98.69 9.55 91.95 11.69 89.87
11.75 91.80 3.70 91.64 7.70 104.34 10.72 100.08
ANZ B4 Rh (R) 1.98 108.83 10.17 103.02 11.76 109.39 11.48 97.24
10.57 88.82 14.08 90.71 8.50 87.82 10.37 106.36
6.97 88.16 6.23 90.11 13.66 89.67 7.01 85.75
ANZ AT Re, 10.83 89.19 7.65 100.86 11.34 87.05 12.51 87.78
5.68 92.82 7.89 92.74 8.05 91.53 9.90 87.42
10.41 90.84 227 104.16 3.90 97.48 3.60 89.91
AZ B Rz (R) 10.99 101.33 6.04 94.79 11.35 97.23 12.43 101.21
8.29 106.43 12.40 106.90 6.55 102.00 10.05 97.66
10.14 107.20 2.85 105.86 8.01 112.99 6.33 109.80
ANZREF Rg 7.01 100.51 9.82 104.53 1.59 105.65 14.04 100.27
13.17 109.76 6.29 104.53 6.30 109.03 10.76 103.49
6.24 101.41 2.14 105.92 5.90 103.79 3.16 100.09
NS RBAF R 9.79 95.35 6.30 106.59 7.26 100.00 8.53 95.37
7.14 97.00 6.68 100.62 491 106.71 11.22 96.69
4.64 107.71 4.90 103.09 11.19 110.44 7.76 95.40
—LEF R, 8.00 101.47 8.26 110.88 14.86 113.40 12.48 88.85
13.50 92.37 11.55 101.00 14.00 101.13 12.83 98.26
6.14 105.80 10.63 96.84 5.27 100.46 12.46 86.64
ANZ 21 Rd 8.86 95.43 10.52 103.08 10.22 93.61 10.32 87.99
9.30 100.27 7.74 110.47 8.17 97.88 3.99 93.24
9.23 87.27 12.30 91.71 6.45 100.18 8.94 91.11
NS Re 8.30 87.23 13.41 104.86 9.42 91.00 8.87 91.75
6.66 93.09 6.70 97.21 12.42 93.39 8.69 95.93
7.81 88.56 2.34 102.80 10.02 96.77 3.66 91.28
ANZ AT Rb, 7.34 98.80 9.66 106.85 7.82 101.77 10.60 95.04
7.16 102.96 12.70 96.98 14.97 92.58 13.46 98.38
10.19 107.88 1.98 108.44 9.95 106.05 12.11 99.71
PR E Ry S A, W07 ABRiRa
545 ?13600 \_g 200 1
30 1 < 400 - 2
= S, 100
=157 5200 1 é
g N g N e
0 20 40 60 80 100 0 20 40 60 80 100
t/h t/h
3007 ABIF R 2007 NB T RE P4l
T 2507 o ——BpP 4
'é 200 TE] 150+
) &0
;:3 150 Jg(/ 100
2 100 X
< s g "]
0 01
0 20 40 60 80 100 0 20 40 60 80 100

t/h t/h
E2 =ZtE2FER EASEEHRb,. Rd. Rg;« Rf EXRIERMZARE-FFEIMLZ (X £s,n=5)

Fig.2 Mean plasma concentration-time profiles of notoginsenoside R; and ginsenosides Rb;, Rd, Rg;, Rf in rats (X *s,n=5)
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Fig. 3 Mean plasma concentration-time profiles of ginsenosides Rg,, Rg;, CK, Rc, and Rh; in rats (X *s, n =5)

R6 BHABHNFESH (Xtxs,n=5)

Table 6 Pharmacokinetic parameters of 10 components ( X *s, n =5)

B % HAl AUCy./(h-pg'L™) AUC,_/(h-ug-L™) Coan/ (gL t10/h fna/h
—LREHR, P 699.21+ 238.65 205691+1221.90  149.52+132.55 322.54+344.54  2.45+191
BP 592.20+ 127.30 811.49+ 327.39 29.16+ 19.57 97.52+ 2826  7.80+4.26"
ANZ R Rb, P 16 186.47+5 19440 16886.21+5203.21  565.58+23640 2147+ 452  2.70+1.69
BP  8622.17+1469.94" 8924.60+1539.81" 27519+ 83.60 19.14+ 152  8.00+245"
ANZHHE R P 455410+ 53454 527335+ 850.68  276.10+ 51.79 4046+ 1837  6.62+5.79
BP 4286.46+ 86372  535439+108046 21551+ 3259 60.87+ 31.38 11.60+0.89
ANZBH Rg P 125373+ 385.51 146329+ 444.79 490.02+395.53  59.19% 1627  3.25+4.34
BP 1133.84+ 53639 135728+ 593.18 87.93+ 6644 7992+ 19.78 11.60+0.89"
NS Rf P 118422+ 371.18 140722+ 317.77 47027437086 68.51+ 4652  3.25+4.34
BP 1144.63+ 508.50  1966.77+ 929.21 8641+ 6491 197.85+ 97.62° 11.60+0.89"
ANZHBH Re, P 1097.63+ 51949 3 134.89+2 825.68 19.55+ 11.86 214.36+ 98.00  0.23+0.17
BP 65027+ 4498  1444.42+1161.90 924+ 0.49 151.79+105.103 3.65+3.29"
ANZEF Rg;(R) P 300.04+ 198.09 519.25+ 260.85 9.96+ 532 106.61+ 6590  1.65+1.35
BP 20635+ 31.26 37522+ 236.97 559+ 1.72 128.14%+121.66  4.30+3.46
A B CK P 135583+ 22594  3993.60+4 622.28 28.79+ 4.84 11932+ 9293  5.12+4.88
BP 1079.10+ 247.98  1807.52+ 930.97 2728+ 454 10035+ 3566  2.72+231
ANZHBH Re P 167.38+  50.93 196.54+  47.12 537+ 1.64 3644+ 2665  625+5.36
BP 128.84+ 40.36 16927+  61.69 344+ 155 43.82+ 1927  9.00+4.24
ANZEF Rhy(R) P 268.68+ 74.97 43325+ 223.86 11.83+ 7.14 98.64%+ 75.66  0.67%0.89
BP 21873+ 31.26 504.06+ 512.49 456+ 1.82 216.72+11429  1.15%0.60

5P AL TP<0.05 TP<0.01
*P<0.05 “P<0.01 vs group P

3 itie SO AMEAZE RN, (HNEBAREESRRE, AkE

ASEEGESL) UPLC-MS/MS AR E =t $F PRI = B2 171 AUC, HEIR fpaxs FEAIK Conaxo
10 PR T AR A A A e B B A R RE AT RN T LR AR I 2
K, BT - LRBHRRMBEFERS N E. Z2h8) B, A ey B s fyy s [k



)

Chinese Traditional and Herbal Drugs 3£ 48 % 25 4 # 201742 A © 745«

NZ 2 Re
30- ANZ 54 Rhy
ANZEAF CK
NZBAF RE
A\ %21 Res
B\ 221 Re,
B A\ 22T Rg,
B\ 2 AT Rd

[ ESnERE
Bl ) 212 1F Rb,

N
=}
T

AUC./(X10*h-ug-L™"
°

BP 41

5 P4l TP<0.01
"P<0.01 vs group P
E4 PE5BPHEZHNE AUC LK
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