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Abstract: Objective To establish a new method of quantitative analysis of multi-components with a single-marker (QAMS) for
simultaneously determination of 12 components in Shengmai Injection (ZE ik 43, SMI). Methods ~ Ginsenoside Rb: was used as
the reference to calculate the relative correction factors (fus) of ginsenoside Rgi, ginsenoside Re, ginsenoside Rf, ginsenoside Rby,
ginsenoside Rhi, ginsenoside Rc, ginsenoside Rbz, ginsenoside Rbs, ginsenoside Rd, ginsenoside 20(S)-Rgs, schisandrin and
schisandrin B by HPLC, and then the durability of fws was investigated. The feasibility and accuracy of QAMS method were
validated by comparing the determination of 12 components in SMI with the external standard method (ESM). Results The
repeatability of fis for each component was good. There was no significant difference (RSD < 3%) between the measured values of
QAMS method and ESM. There were significant difference in the components contents of SMI from different manufacturers and
different batch numbers. The concentrations of ginsenoside Rg:, Re, Rf, Rbi1, Rhi, R¢, Rbz, Rbs, Rd, 20(S)-Rgs, schisandrin and
schisandrin B in 14 SMI samples were 83.3—141.9, 85.9—183.2, 34.6—64.4, 137.0—316.4, 47.2—99.1, 84.6—235.0, 60.9—147.9,
9.5—28.7, 32.2—117.2, 17.4—34.7, 9.8—23.9 and 2.0—8.7 pg/mL, respectively. Conclusion The established QAMS method has
high accuracy and it can be used for the simultaneous quantitative determination of multiple components in SMI. This method will
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provide a method reference for the comprehensive quality control of SMI.
Key words: Shengmai Injection; QAMS; ginsenoside; schisandrin; schisandrin B; quality control
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ThermoFisher UltiMate 3000 = 25080 A € 384%
% E AR KRB AR A ], Agilent 1260 =44
WA IS, K EZEBRHA R A7 ; XS105DU
Y T3 47 R, B -k Mettler Toledo /4 ] ; HC-1014
BB O, ZBOh R R A R A A
B4kl Millipore SAS 67120 Molsheim France.
1.2 iK%

SR A Ry (L5 8797, FE 4340 98.0%). A
Z B Re (Re, fit'5 5121, FiEsr%98.6%). A
Z B Rf (Rf, #it'5 7880, Fig /0% 99.0%). A
ZEAF Rhy (Rhy, #it'S 3148, &%t 98.5%).
ANZ B4 Re (Re, #t'5 8180, Jii&E 4% 99.0%).
ANZ2AF Rb, (Rby, #b'5 2761, Jii #4041 98.3%).
ANZ 1 Rbs (Rbs, #t'5 8886, JiifE 74k 98.2%).
ANZEH Rd (Rd, fit'5 4899, i /r#1 98.7%).
NS EAF 20(S)-Rgs (20(S)-Rgs, iS5 6604, &>
% 98.5%). HERTEEH (5 2329, JiiEsr3k
99.0%) Fll LK T £, (b5 3249, i &4 41 98.3%)
B B B R PHEARE R AR RS AR AR 65
Rb; (fit5 110704-202029, Jifi & 434 99.0%)
& s gy ke b iRt WiE, o, tikal,
WALH REUERAM AR AR B, ik,
gL T AR R A IR A R AN HEAEK .
WEERA 24 K AR 2 5t 3 e 3
14 i SMI AT S ENE, FERE R AR 1.
2 HEEER
21 Y

43444 Welch Ultimate XB-Cag #: (250 mm X
4.6 mm, 5um); JshFHA 0.02%0E5 FR/KIER (A) -
0.02%5 R Z &AW (B), FEFEVENL: 0~20 min,
20%~22% B; 20~30 min, 22%~24% B; 30~45
min, 24%~28% B; 45~70 min, 28%~42% B;
70~90 min, 42%~58% B; 90~105 min, 58%~
69% B; 105~115 min, 69%~73% B; 115~125 min,
73%~87% B; 125~126 min, 87%~20% B, Vi
20 min; fAFRVE 0.8 mL /min; i3 K 203 nm;
FEIR 30 C; HEFEE 20 uL, BIEE LA 1.
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Table 1 Sources of SMI K5 2 FREL Rgi~ Re. Rf. Rbi. Rhi. Rc. Rby.
s s CIRE Rbs. Rd. 20(S)-Rgs A TLlR—T B H AN Tk £ 6)
S1 20030101002 BRI %) AR A MRS R, MBS e, B8R &R E S 5
S2  200704CU01 EEZI0 GEZD A RAF N 411, 3.92. 1.15., 4.00. 1.21. 1.15. 1.14. 4.10.
S3 200802CU02 =L () 2l R 1.21. 1.26. 1.14. 1.14 mg/mL [ 5 — X} 8 5 i 25
S4  200802CU03 BRI %) AR A HT 4 CUKFETRATE, %H.
S5 16060604 555 b 24 M 4 R 4 A PR A ) 23 Hid@EARNHE
S6 17010402 VLR35 F 26 4 A T 1 A R 4 B SMI B/2) st A F 5 IO RE S s B, 42 0.22 pum
S7 20030502 TLIR 5 24l B2 T e A PR ] PFLUER e, B4,
S8  S1. S2 % 50%%) ST i 24 FHEFER
S9  S2. S3 %% 50%%) juifi ik 241 MR RFE KRR “2.27 WU %08
S10 S3. S4 %% 50%%) Stif i i BOE BIR A, N 80% FH K Rgi. Re. Rf.
S11 S4. S5 # 50%4) Juifi Ak Rbi. Rhi. Rc. Rby. Rbs. Rd. 20(S)-Rgs & Tk T
S12 S5. S6 %% 50%7) 5, ifi ik i B RN R I O R 40 Tl 9 328.8 301.8.
S13 S6. S7 % 50%% Lk 283.0. 392.0. 298.9. 136.1. 228.3. 411.6. 196.1.
S14 S1. ST # 50%% St i 132.3. 32.2. 28.5 pg/mL (RSN B SVATR, R
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1-Rg: 2-Re 3-Rf 4-Rb; 5-Rh; 6-Rc 7-Rb, 8-Rb; 9-Rd 10-TiBkFEEH  11-20(S)-Rgs 12-TiWk TEEZ
1-Rg1 2-Re 3-Rf 4-Rb; 5-Rh; 6-Rc 7-Rb, 8-Rbs; 9-Rd 10-schisandrin 11-20(S)-Rgs 12-schisandrin B
E1 RAXMES (A) 5sMI#il& B) K HPLC E
Fig. 1 HPLC chromatograms of mixed references (A) and samples (B)
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Table 2 Linear regression equations, limit of detection and lower limit of quantification of twelve components

D% VSV R? LG (ug-mL ) I R/ (ng-mLY) 5 B R/ (ug'mL ™)
Rg1 y=10.97 x—4.82 0.9935 6.58~328.80 1.96 6.58
Re y=6.60 x+105.93 0.990 3 6.04~301.84 1.81 6.04
Rf y=7.94 x+63.92 0.990 4 5.66~283.02 1.70 5.66
Rby y=8.35 x+33.28 0.999 6 7.84~392.00 2.34 7.84
Rhy y=11.23 x+24.69 0.994 8 5.98~298.87 1.79 5.98
Rc y=5.87 x+10.27 0.999 8 2.72~136.05 0.82 2.72
Rb2 y=6.66 x+12.28 0.999 1 4.57~228.34 1.37 457
Rbs y=7.98 x+45.39 0.9935 8.23~411.64 2.47 8.23
Rd y=7.37 x+38.49 0.999 5 3.92~196.14 1.18 3.92
20(S)-Rgs y=8.99 x+28.80 0.994 6 2.65~132.30 0.79 2.65
FR TR y=114.08 x+17.21  0.9946 0.64~32.15 0.19 0.64
FR TS y=101.70 x+6.45 0.995 7 0.57~28.50 0.17 0.57

242 FEEERI RS ROE — R IS T
(SD) @&, 4% “2.17 TN ik sk &S 6 1K,
B 20 pL, iCEUEMAN, 15 RSD fH. 454 12
NG Rgi~ Re. Rf. Rbi. Rhi. Rc. Rbz. Rbs.
Rd. 20(S)-Rgs J Took—¥- i B RN FR B Z s T RR )
RSD 43514 0.23%. 2.05%. 2.73%. 0.58%. 1.83%.
2.05%. 2.81%- 1.89%. 0.94%. 2.23%. 0.41%. 2.78%,
AR RS 2 FE R I o

243 EEMRE IR S SMI(SD
6 11, F%& “2.37 TN 7250 il il & A s, A
“2.17 TUR Al %A 4, SIVEREAT bRk th 2
KRB 6 e BISF Il EIRE A RSD fH. 455 12
/I\E‘Zﬁ Rgl\ Re. Rf, Rbl\ Rhl\ Rc. sz\ Rbg\
Rd. 20(S)-Rgs A& TR FR TR B £ B~ 35 5
EIKE 5> 113.5.185.7.64.8.286.3.64.0. 227.8.
145.7. 28.2. 114.1. 345. 13.8. 8.5 ug/mL, RSD
5059 2.02%. 2.22%. 2.68%. 1.33%. 1.75%.
0.95%. 0.92%. 2.81%. 1.41%.1.17%.1.15%. 1.10%,
RPTEMEE M R

244 FRoEMEIRLE RS RO A — AR S A R
(S1) &, 433+ 0. 25. 5. 7.5, 8. 15, 24 h
DL “2.17 BT (i S AR bR 2 AT, 0 NI g B
) 55 (U T AR, 115 RSD fH . 455 12 R4 Rga-

Re. Rf. Rbi. Rhi. Rc. Rbz. Rbs. Rd. 20(S)-Rgs
S LRI FEORD FOR T VS TRIAR ) RSD 435118
1.19%. 1.82%. 2.31%. 0.97%. 1.85%. 2.06%- 2.90%.
2.45%. 0.91%. 3.00%. 2.53%. 2.83%, ZHAfiti
TRVETRAE 24 h NEEE .
2.4.5  JNFEEMSCRARES ARG 2 W L E 5 AT
EFE—HS SMI (S1) 6 1, R MA Roi-
Re. Rf. Rbi. Rhi. Rc. Rbz. Rbs. Rd. 20(S)-Rgs
T LRI RO ORI 25 SR FE 43 il 111,04
203.8. 73.6. 232.0. 79.9. 293.3. 159.6. 16.4. 154.9.
40.3. 19.4. 11.4 pg/mL FIIRA IR SR BOE &, #%
“2.37 WURNTTEEA IR, DL 9217 TR
WEARAFEHERE AT, W8 S o RIS, R B
FERIW A RSD fH. 455 12 M/ Ror. Re. Rf.
Rbi. Rhi. Rc. Rbp. Rbs. Rd. 20(S)-Rgs M FLlk T
fiz RN T Wk 1 B 2B 2 0 B R US43 oA
102.4%. 100.3%. 96.8%. 101.1%. 101.1%. 102.9%.
101.0%- 101.0%. 101.0%. 100.9%. 105.1%. 104.9%,
RSD 43714 3.71%. 3.00%. 2.19%. 2.28%. 2.22%.
1.97%. 2.23%. 4.09%. 4.06%. 3.50%. 2.57%. 2.01%.
2.5 fis MZE

5 2 W BXTR 0 B VA 10, 12, 15, 20, 25,
28, 30 pL, BL “2.17 BUN GRS T, i
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KRR, DL Rb NS Y, 435 Rgas figs=Ti/fs= CiAs/CsAx
Re. Rf. Rhi. Rc. Rbz. Rbs. Rd. 20(S)-Rgs X fi. Cx R R T, A RFFI R A IEIFR, Cs NS
B FF R LR T B2 201 fus (3R 3D IR EIRIE, A ASHEPIER

#z3 BRI fus

Table 3 fis of each component

R fus (Rba NZHEHD
ne Ro: Re Rf Rhy Rc Rb2 Rbs Rd  20(S)-Rgs HIRTFEEH FAIRTFREZ
10 06122 0.8347 06997 04768 009122 0.9195 1.0103 0.7245 0.6037 0.044 1 0.0511
12 06258 0.8386 07102 04788 09004 0.9373 1.0623 0.7219 0.6345 0.0455 0.051 4
15 06196 0.8425 07084 04882 009156 0.9457 1.0083 0.7244 0.6218 0.0432 0.050 6
20 0.6215 0.8774 07057 04771 009130 0.9383 1.0532 0.7292 0.6251 0.046 0 0.049 1
25 0.6335 0.8526 07214 04756 09000 0.9148 1.0873 0.7387 0.6362 0.0451 0.0518
28 06091 0.8476 07147 04655 09154 0.9366 1.0104 0.7045 0.5929 0.0455 0.052 9
30 05987 0.8434 07060 04918 09044 0.9395 1.0311 0.7104 0.596 6 0.0458 0.051 4
SFEME 06172 0.8481 0.7095 04791 0.9087 09331 1.0376 07219 0.6158 0.0450 0.051 2
RSD/%  1.87 1.67 0.99 1.81 0.76 1.22 2.97 1.59 2.91 2.27 2.25
2.6 fus BUMTAMEE 22 5), TR E FIB BN & K fius T 35 5200

2.6.1 AFEERFAFE GRS fios B2 2300 2.6.3  AEFREX fus EZI %2 T 5AMFEIR (25,
#%2 [ Agilent 1260 F1 Thermo Fisher UltiMate 3000 28, 30. 32. 35 “C) X fus FIREMA, 45 A FA: IR
(UltiMate 3000) 2 & @& R0RAH G4 K Agilent R84 fs i RSD /T 3% (38 6), RIHAH
Zorbax EclipseXDB-Cis (250 mmX4.6 mm, 5um).  FEIRXT & B2 fus IC 35 520
Welch Ultimate XB-Cys (250 mmX4.6 mm, 5 pum) 2.7 FFMRR S g E AL
Al Kromasil 100-5-C1g (250 mm 4.6 mm, 5 um) 3 KA L | R A FACERFIAS [F] € A 5
HRELTEREXT figs BOFZMA, S5 REANFEI A FE @R Rgi. Re. Rf. Rhi. Rc. Rbzw Rbs. Rd. 20(S)-Rgs-
FER & B3 fus 1 RSD HI/NT 5% (% 4), KB TR FEEH . FRTEE ZMZS YY) Rby (AR OR R
B A A B AN & S ) fs TR E T, G B, XA e AT e e, AR &
PER LT, FEX AR B B H] (1) RSD #5/NF 5% (% 7), FHHATH]
2.6.2 ANFEARRERT fus IS B5E T 3AMARL FHAHK R B3 B ()% 25 B2 HEAT 8 6
JiE (0.8v 0.9, 1.0 mL/min) X fius 52NN, 25 2.8 QAMS ESIMREMEL RILE
ANFEAEFRE &) fus 1 RSD /0T 3% (3R R LREAAR] K ARSI 5 A )
T4 TR FEIRIBHRT fus ENT

Table 4 Effects of different instruments and chromatographic columns on fis

fus
Rg:  Re Rf Rm Rc Rb: Rbs Rd 20(S)-Rgs M TEEF FHMkTEEL

Agilent 1260 Agilent C1s  0.613 6 0.8532 0.687 7 0.455 6 0.899 5 0.9250 1.0339 0.7243 0.6065  0.0483 0.050 7

Welch Cis  0.614 9 0.878 4 0.701 2 0.481 3 0.8956 0.928 7 1.0153 0.7130 0.6052  0.0477 0.0513

Kromasil C13 0.626 3 0.856 1 0.698 7 0.480 4 0.8727 0.930 0 1.0093 0.7019 0.6195  0.046 3 0.0531
UltiMate 3000 Agilent C1s  0.609 6 0.838 5 0.703 4 0.470 8 0.874 2 0.946 3 1.028 3 0.6793 0.6156  0.0440 0.049 2

Welch Cis  0.6259 0.853 8 0.708 4 0.485 8 0.907 7 0.974 6 1.0706 0.7305 0.6404  0.0454 0.050 4

Kromasil C1s 0.599 0 0.844 1 0.693 2 0.497 6 0.933 7 0.990 6 1.106 8 0.7852 0.5987  0.047 5 0.0533
S 0.614 9 0.854 0 0.698 8 0.478 6 0.897 2 0.9492 1.0440 0.7224 0.6143  0.0465 0.0513
RSD/% 168 160 1.06 298 253 288 359 495 241 3.50 3.14

1% (N7 Y
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#=5 AREEFIREN fus RN
Table 5 Effects of different flow rates on fiss

AR/ fis
(mL-minY)  Rg: Re Rf Rhy Rc Rb> Rbs Rd  20(S)-Rgs HMRTFEEH FAIRTFREL
0.8 0.6165 0.8509 0.7050 0.4570 0.9030 09427 1.0392 0.7205 0.6112 0.046 4 0.0530
0.9 0.6113 0.8550 0.6856 0.4800 0.9379 09316 1.0502 0.7195 0.6309 0.046 0 0.052 1
1.0 0.6154 0.8497 0.7020 0.4763 0.8880 09466 1.0350 0.7106 0.6020 0.045 6 0.0514
FHME 0.6144 0.8519 06976 04711 09096 0.9403 10415 0.7169 0.6147 0.046 0 0.052 1
RSD/% 0.45 0.33 1.50 2.62 2.81 0.83 0.75 0.76 241 0.96 1.52
Fz6 TRERFERT fius FIFZN
Table 6 Effects of different column temperatures on fws
HEiH/C fe
Ro: Re Rf Rh; Rc Rb> Rbs Rd  20(S)-Rgs FHMkTEER HIRTEEL
25 0.6297 0.8419 0.7224 04854 0.8964 0.9322 1.0509 0.7256 0.6253 0.0458 0.049 4
28 0.6165 0.8417 0.7173 0.4763 09087 09444 10533 0.6913 0.6237 0.0455 0.0518
30 0.6136 0.8532 0.6877 0.4556 0.8995 0.9250 1.0339 0.7243 0.6065 0.048 3 0.050 7
32 0.6117 0.8464 0.7023 0.4724 0.9131 0.9125 1.0052 0.7156 0.6269 0.047 4 0.0491
35 0.6202 0.8602 0.7217 0.4808 0.9256 0.9306 09886 0.7182 0.6171 0.0480 0.048 7
P 06183 0.8487 0.7103 0.4741 09087 0.9289 1.0264 07150 0.6199 0.0470 0.0500
RSD/% 1.15 0.94 212 241 1.28 1.25 2.78 1.94 1.35 2.71 2.61
FR7 FEILEE. FRIGIEHEITEXTR BB
Table 7 Effects of different instruments and chromatographic columns on relative retention values
-~ e HEXF O B4 ik [R]
Ro:  Re Rf Rhs Rc Rbz Rbs Rd 20(S)-Rgs fiWk FEEH 10k TEEZ
Agilent 1260 Agilent C1s 0.5053 0.5193 0.9261 1.0177 1.026 6 1.0530 1.0609 1.1126 1.3781 13012 1.4142
Welch Cis  0.5129 0.526 0 0.9325 1.0217 1.026 6 1.0533 1.0614 1.1144 1.3841 1.286 0 1.3940
Kromasil C1s 0.4716 0.4752 0.9204 1.0133 1.026 9 1.0534 1.0615 1.1138 1.3849 12821 1.3916
UltiMate 3000 Agilent Cis 0.496 9 0.511 6 0.9120 1.007 7 1.024 0 1.047 3 1.0546 1.098 7 1.337 4 1.2610 1.3659
Welch Cis 0.5317 0.5485 0.9390 1.0170 1.0230 1.0457 1.0527 1.0980 1.328 2 12418 1.336 0
Kromasil C1s 0.502 4 0.5209 0.9294 1.0099 1.0228 1.0454 1.0522 1.096 6 1.3275 1.2379 1.3334
A1 0.5035 0.5169 0.926 6 1.0146 1.0250 1.0497 1.0572 1.1057 1.3567 1.268 3 1.3725
RSD/% 392 464 102 052 019 038 043 0.79 2.10 2.01 241

14 B3 FF S, 4345 € 2.37 TR J7 1) A A i VA
% “2.07 TR BRI RE AT, 43 R A AR
%y QAMS VLR S &, BRI -FATIE 3 141,
RESE S B ¥ QAMS V2 5 4N E 11 & &SR
Fi RSD #HATLLA:, 455 14 FEES T 12 AN
RSD #)/hF 3% (% 8), KM 2 Fhosvks &l 45
BT 2 5
3 it
31 BIEFHMmL

SMI 2 HH 3 Bk 25 20 il B2 5 1550, o B2,

FinlREPASBHENMEKRL . N T2 RE
BIRF I BROR, MBI A RGEAT T 5%,
ELEL 7 HEE-/K . G -/K A INAS R LE R CHYR
BR IR BUEIR ) XPBE LR 1 7 B RCR, 4 R WoRfE
A HURHAIZKAR A 23 580 0.0296MH 1R AT LASR 5 73 25
B RIS Ji4b, XA LIRS AT RE A
WAL, L5EHBAEBRE . 70 B AR & s 1
BORME, BAHE T AEMPIEDY 0.8 mL/min 21
N MR B Ve S, AT T 12 B AE 100
min 73 2 R8CR R4
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# 8 HMEEI QAMS SEMNLE RELE
Table 8 Comparison of determination of 12 components in SMI by ESM and QAMS

Rgy/(g-mL™Y) Re/(pg-mL™) Rf/(g-mL™1) Rha/(pg-mL™)

bR QAMS  RSD/%  AhbRiE:  QAMS  RSD/%  AMniE  QAMS  RSD/%  AMsik  QAMS  RSD/%

S1 113.5 113.0 0.29 188.3 183.2 1.96 64.3 65.9 1.69 64.8 65.7 1.06
S2 91.8 91.8 0.02 127.0 124.7 1.27 51.6 52.9 1.78 50.3 51.2 1.27
S3 93.4 93.3 0.04 90.5 89.9 0.42 40.8 419 1.89 62.5 63.4 1.08
S4 91.2 91.2 0.01 90.4 89.8 0.42 43.9 451 1.85 63.4 64.4 1.07
S5 83.3 835 0.13 86.3 85.9 0.28 34.6 356 1.98 48.5 49.4 131
S6 109.2 108.9 0.25 120.2 118.3 1.15 442 453 1.85 82.6 83.6 0.89
S7 141.9 140.9 0.53 124.1 121.9 1.22 64.4 66.0 1.69 98.0 99.1 0.80
S8 99.1 98.9 0.12 152.4 148.9 1.62 51.3 52.6 1.78 52.6 53.5 1.23
S9 93.7 93.6 0.05 113.4 111.8 1.01 425 43.7 1.87 49.9 50.9 1.28
S10 94.3 94.3 0.06 92.3 91.7 0.48 41.6 42.7 1.88 58.5 59.5 1.14
S11 87.7 87.8 0.05 87.8 87.4 0.33 36.1 37.1 1.96 46.3 47.2 1.36
S12 96.3 96.2 0.08 105.4 104.1 0.83 39.2 40.3 1.91 63.4 64.4 1.07
S13 1287 127.9 0.43 126.4 124.2 1.26 50.9 52.2 1.78 88.9 90.0 0.85
S14 1255 124.8 0.40 150.1 146.8 1.59 60.1 61.6 1.72 78.8 79.9 0.92

Rc/(g-mLY) Rba/(g-mL?) Rba/(Lg-mL?) Rd/(g-mL )

Fi bRk QAMS  RSD/%  AhFRvE QAMS  RSD/%  AMwiE QAMS  RSD/%  AMnik QAMS  RSD/%

S1 228.5 235.0 2.00 146.3 147.9 0.78 28.5 28.7 0.52 114.8 117.2 1.50
S2 153.7 158.6 2.23 95.7 97.1 1.06 19.3 19.4 0.36 74.8 76.8 1.84
S3 81.3 84.6 2.86 63.2 64.5 1.47 12.2 12.2 0.07 411 42.6 2.64
S4 83.8 87.2 2.82 62.5 63.8 1.48 115 115 0.03 411 42.7 2.64
S5 92.1 95.7 2.70 59.6 60.9 1.54 10.0 10.0 0.10 30.8 32.2 3.22
S6 170.8 176.1 2.16 122.7 1243 0.88 20.7 20.9 0.39 84.6 86.7 1.73
S7 193.4 199.2 2.09 125.3 126.8 0.87 20.1 20.3 0.38 61.2 63.0 2.06
S8 187.6 193.2 2.10 119.5 1211 0.90 23.6 23.8 0.45 96.6 98.9 1.62
S9 107.6 111.5 2.53 78.5 79.9 1.23 155 15.6 0.24 57.7 59.4 2.13
S10 83.4 86.8 2.82 61.8 63.1 1.50 114 114 0.02 40.2 41.8 2.67
S11 85.9 89.3 2.78 59.9 61.2 1.54 9.5 9.5 0.15 34.7 36.1 2.96
S12 1261 130.5 2.38 90.0 91.4 111 14.5 145 0.20 56.8 58.5 2.15
S13 170.6 175.9 2.16 121.0 1225 0.89 19.7 19.8 0.37 65.9 67.8 1.97
S14  205.7 211.7 2.05 135.6 137.2 0.82 224 225 0.43 87.0 89.2 1.71

b 20(S)-Rgs/(jg-mL ™) AR FEH/(pg-mL™) FARFEE L/ (g-mL ™) Rb1/(pg-mL™)
" AN QAMS  RSD/%  AMEEE  QAMS  RSD/%  AMEE  QAMS  RSD/% AN RPN
s1 345 34.7 0.47 138 14.1 1.57 8.5 8.7 1.28 287.1
S2 29.6 29.8 0.36 12.6 12.9 1.67 4.4 45 1.40 186.1
S3 28.7 28.9 0.34 13.0 13.3 1.63 4.9 48 1.38 137.0
S4 28.2 28.3 0.32 12.9 13.2 1.64 4.8 47 1.38 137.3
S5 18.3 18.2 0.11 9.5 9.8 2.05 1.9 2.0 1.73 146.1
S6 17.8 17.8 0.14 20.5 20.8 1.22 7.7 7.9 1.29 316.4
Y 35.9 36.2 0.50 235 23.9 1.13 6.8 6.9 1.31 308.2
S8 32.1 323 0.42 11.6 11.9 1.76 5.8 5.9 1.34 227.6
S9 20.7 20.8 0.04 11.3 11.6 1.80 48 49 1.38 160.5
S10  27.8 28.0 0.31 11.8 121 1.75 45 4.6 1.39 137.0
S11 224 22.4 0.12 10.4 10.7 1.91 3.2 33 1.49 139.7
S12 175 17.4 0.17 14.4 14.7 1.52 4.9 5.0 1.37 223.0
S13 224 22.8 1.11 20.2 20.6 1.23 75 7.6 1.29 297.8

S14 31.2 31.3 0.40 17.7 18.0 1.33 6.0 6.1 1.33 2915
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3.2 IBFRRS TS BRYIAVIESE

ZHA TR, SMI 1) FEY i H B FE kR H
LB NS BT AR 8 T TR IR B2
53 IR EE R R R SMIL IR 28 R o JE it 8-190 PR itk
ARFFIRTE TGV . & 28 RS E
N SMI I R ARE S 1T QAMS HEII&
=illE, FEQRF MU AZSEH R Re. Rba.
Rbs. Rd. 20(S)-Rgs, —HEf A= EH Rgi. Re.
Rf. Rhy DL F B BRI AR B 4

BB e 45 R, Rby7E 12 N i & B
m, SHEmS S IFHE, EigET SR, H
R Z28 72 min, AT Ep A, T35
B A T U PR R G R B BT ] SR 1 0 1 TR
Al T H Rby MERRE . MMBRZ 1S, DAtk, AT
14 Rbi fEAZ YY), HAFG QAMS i Sk
PRI HEAER
3.3 QAMS ZEHIEMME S EMELR

AR FAEAN ] SR ES A A . AR
ANFEEFRESE R FEE T QAMS JiEE I
P, FEEIERIAFE K A FERCRA ) AR EE ) SMI
(1) 12 AN dtAT 17 EElE, 4558 QAMS iETHA

SRARGIMNETLRENESR, IEW T QAMS

EHERRYE . SEINESR RN, 14 rEmt 11
MEY NS 21T Rgi. Re. Rf. Rbi. Rhi. Re. Rba.
Rbs. Rd. 20(S)-Rgs & .k ¥ H A0 FL R 1B £ 1
JREWR />N 83.3~141.9, 85.9~183.2. 34.6~
64.4.137.0~316.4.47.2~99.1. 84.6~235.0. 60.9~
147.9. 9.5~28.7. 32.2~117.2. 17.4~34.7. 9.8~
23.9. 2.0~8.7 pg/mL, AR/ K. AFEHALST SMI
o 12 Mo S B RRE R, B ME R RS 2
PSRRI . AP AR T 2K P& 2 R
FAK, HI, RS SMI )i SR

SMI 22 A2, DLAMREE I E & 1o 25
IO IR IEE 2, A IR A B D ELAE
PLIIREL, K QAMS VEME & o & &, Rtk
IR HR A AR, AR, i SMI 2 R )
[E) IS U SE DA . PTAT o« AHHEFT LA Rby S,
AJ DLAE SR> HAR G B 00 T, 383 s THE 2 M
B &, 9 SMI AT ot s ER AL 1R T
%%,
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