HPLC-QAMS [EIFMER B FITBRAF O TS =

B FHW 2, FHRE!, THE AR ERS AR, FE 250033; 2058 52 BRI AL
=, ¥ 250101)

WE: B 2 5 —n %+ % (quantitative analysis of multi-components by single-marker, QAMS) [ &l & & B 7= LBk
2354 -WEK R THE-2-0-4-D-F HHH . BEMF. REF. XZFFER. FHLF L. FHRR. iR, ShRA
WRR A%, ik KA Spursil Cis &354(4.6 mmx250 mm, 5 pm)#47 HPLC M Z, AR A 30 °C; F82-0.1%F 8
TR AR, RS, kA 1.0 mL-min~'; 0k K 531 A 280 nm(# 2,3,5,4°-v9 2K Z K TH-2-0-4-D-F) E 4k
F. EMF . RFFRREETR)P 200 nm(EMN EFRLHFT, FRRB. LEMH. SRBAEER), AERLFLAH
AAY, Eifd5teasaastRER] T, LR 4E, REIMrEEnis QAMS # Fiast/7ibik, HiE
QAMS Wy AT, R 23,54 -WHE L K LH-2-0--D-F H4EH. BMIF. K EE. KEZT TR, LHed
o F R BR B R B B R Ao R R 0 R TE T 5 #) A 23.89~477.80, 8.67~173.40,4.26~85.20,2.99~59.80, 9.86~197.20,
0.69~13.80, 2.17~43.40, 1.28~25.60, 1.66~33.20 pg'mL™", %4 0.999 4~0.999 9; -F34 =ik &5 514 99.45%, 98.49%,
97.94%, 98.91%, 100.03%, 96.90%, 99.02%, 97.86%%= 98.35%, RSD £ %1% 1.01%, 0.87%, 1.37%, 1.19%, 0.70%,
0.98%, 1.03%, 0.82%#= 1.53%(n=9); 2k L H K T-#3, 2354 -WHE L K LH-2-0-p-D-F EHF . EHF . KT L.
XEFTER., FHLF L. FHRRKR. L iR, SRBPERSTO T A EANAEZ R LA R EF, Eie Es
# QAMS B | SR EH, TRMNMNELZFRLRET ORI ST,

XA RSB, —N SRk MERERT; 4R
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Simultaneous Determination of Nine Components in Yishen Yangyuan Granules by HPLC-QAMS

KANG Yagi!, DOU Yanli?, XU Zhenbao', WANG Ruxi'(1.Department of Drug Administration, The Second Hospital,
Cheeloo College of Medicine, Shandong University, Jinan 250033, China; 2.Department of Chemical Drugs, Shandong Institute
for Food and Drug Control, Jinan 250101, China)

ABSTRACT: OBJECTIVE To establish a quantitative analysis of multi-components by single-marker(QAMS) method for
simultaneous determination of 2,3,5,4’-tetrahydroxystilbene-2-O-f-D-glucoside, polydatin, emodin, physcion, diosgenin,
oleanolic acid, ursolic acid, euscaphic acid and pomolic acid in Yishen Yangyuan granules. METHODS HPLC analysis was
performed on an Spursil Cis(4.6 mmx250 mm, 5 um) with a mobile phase consisted of methanol-0.1% formic acid solution in
gradient elution manner at a flow rate of 1.0 mL-min~'. The column temperature was maintained at 30 °C. The detection
wavelength were 280 nm for 2,3,5,4’-tetrahydroxystilbene-2-O-f4-D-glucoside, polydatin, emodin, physcion, and 210 nm for
diosgenin, oleanolic acid, ursolic acid, euscaphic acid, pomolic acid. Diosgenin was used as the internal reference substance, its
relative correction factor with other components was established and its content was calculated, at the same time, the method was
evaluated by comparison of the quantitative results between external standard method and QAMS method. RESULTS
2,3,5,4’-Tetrahydroxystilbene-2-O-f-D-glucoside, polydatin, emodin, physcion, diosgenin, oleanolic acid, ursolic acid, euscaphic
acid and pomolic acid had good relations within the range of 23.89-477.80, 8.67-173.40, 4.26—85.20, 2.99-59.80, 9.86—197.20,
0.69-13.80, 2.17-43.40, 1.28-25.60, 1.66-33.20 pg-mL~'(+=0.999 4-0.999 9), The average recovery were 99.45%, 98.49%,
97.94%, 98.91%, 100.03%, 96.90%, 99.02%, 97.86% and 98.35%, RSDs were 1.01%, 0.87%, 1.37%, 1.19%, 0.70%, 0.98%,
1.03%, 0.82% and 1.53%(n=9), respectively. There was no significant difference between the calculated and measured values of
2,3,5,4’-tetrahydroxystilbene-2-O-f-D-glucoside, polydatin, emodin, physcion, diosgenin, oleanolic acid, ursolic acid, euscaphic
acid and pomolic acid according to T-test analysis. CONCLUSION The QAMS method can simultaneously determine the
content of nine components in Yishen Yangyuan granules, the method is simple and accurate.

KEYWORDS: Yishen Yangyuan granules; QAMS; relative correction factor; content determination
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5B FRICERL ST e S A fb
HE. LT M. EOR . FRESE 8 Rl
mTwmaL, FEHFHFEARALE ., BAES . m
R ERNE . BUEBE SERAE G, T
T T ANE RS . SERANRE SO 2 T S
PHEUE . TEAE, MRS . IR,
IR B BB . SO IRIEIRTS, TR
JFE . EAE4EIR, Ao RiZh; SRR g . T
il 55, Sk ig . A, A kg
PR R BRI AR, G2 LAkl i 2y
WRIA, kb as IR AR . RS 1k s
IR 35 RGBT AR v A [ SR 2 b
#E YBZ18142005-2009Z", i v A% 7 fa] i
B & REE & T e, WA ES
Xof 12 il 79) B — 0 S FREAG I A ARG B 2 R
SOOI R Z sy . 2R, R
ME D 4 T Bz il 5 B R 0 UKL R 7 R . — T
P (quantitative analysis of multi-components by
single-marker, QAMS) BRI I i 24 K L4l 57 7 5 4
SYTAEAE I — @ R R, BB T B e |
YRGS ZRN 1 NGNS, E xS
Al B 49 18] B9 AH XS A% 1 R F- (relative  correction
factor, RCF), FRfliid RCF 18 HAb 410 & &
h AT PEAN 25 B IR TR B P R B, AL S
v 2 o bR AR A A SR, BEHR 2,3,5,4°-PUR
TR -2-O-B-D-E AL . R . REEE.
KREXPE, BB HIC, FHCRR. SRR, &%
PR AR A A4S, DL HUE AT T N
2y, @ S HALI5 ) RCF, S 25 3700
Wokz 9 Al o A IRIHI 2, P A R oo
iR E, B ST
1 NEE5RG

Agilent 1200 =R A (435I (35 E Agilent
5 Fl) s Waters 2697 U = R0R A (351X (32 [E Waters
Fl); TWCS-6-180 # 4 [ sh B A% 73 I 1 e bl
(I H BN A BN F]) ; BSA224S RIHL T4
B R (2 R AL ) A BR A F L,

2,3,5,4°- DU ¥2 3k 0K 2 5 -2-0-p-D-F % B A
SRS HES . 110844-201814; & . 91.0%). J%§
BEFE IR S 111575-201603; &4 87.3%).
KRS . 110756-201512; & & .
98.7%) . K ¥E 2 H ik xf B S (dtE5 . 110758-201817;
T 99.2%) . FEEURMR AR & S . 110709-

- 1836 - Chin J Mod Appl Pharm, 2020 August, Vol.37 No.15

201808 ; i : 91.1%) M &R xf B (it 5
110742-201823; . 99.9%)4 W T E & fh 2y
o A A BF Y B s B R T M IR (LS
18031441; Fit: 96.0%). w4 Ak R A& (LS
18052123; &t 98.8%) I AL X A S (AL 5
18071222 5 #: 95.6%) 04T L [A] H AP H R
ARG BRA T s i B SRR (A% . Rp4EdE 4 g,
H5: 20180809, 20181002, 20190407)My T 55 M
RN A RAR; RSk, Ha
158 BEI S B L
2 FES5%R
2.1 AR

KM Spursil Cig fA3%4E(250 mm*4.6 mm,
5um), FEi 30 °C; WishtH: HEE(A)-0.1%H R
W (B), Z&MEBA B VEN(0~10.0 min, 35.0%A;
10.0~28.0 min, 35.0%A—46.0%A; 28.0~39.0 min,
46.0%A—72.0%A ; 39.0~62.0 min , 72.0%A—
88.0%A; 62.0~70.0 min, 88.0%A—35.0%A), AT
Uitk 1.0 mL-min~'; #5308 280 nml®(0~
28.0 min Kzl 2,3,5,4°-PUFE L — IR 2, 445-2-0-B-D-H
MR . RECE . K R MK R W EE)
210 nm!"1(28.0~70.0 min A% 2 35 R T L SRR
MR . DR . SR AYRIRR); JEFEE 10 uL,
22 WA
221 RAXISEIR KRB 2,3,54-D05%
I TIR-2-O-B-D-FERETT . R, REE.
KIERWEE, EHHET T, FHRR. SRR,
TR A R B A IS, D 70% & B K
R EE 4y 4778, 1.734,0.852, 0.598, 1.972,
0.138, 0.434, 0.256 A1 0.332 mg-mL~! f¥) %} iR 5 fils
R KB EICER 9 Mo IS A TR A TS
I 70% & B i) s 5T Vi B2 43510 238.9,86.7,42.6,
29.9, 98.6, 6.9, 21.7, 12.8 fil 16.6 pg-mL™' FYiR
B0 BT
222 i B FECURALR S WG B R oo
Riid e, BYIFNGEE, NEYIVTA, H2.0 g, K
BWRRAE, K% 70% 8 25 mL, FRE, @54
I 30 min, %, F 70%EEANE, $25), i,
HZEE M, 28 0.45 pm SAFLIEMES UE, BIfS,
223 PBAMERESVAIR R B IR TR AL T L
BIFNGI G T2, 4 El s A S S . A&
P& ST 0B EAE S, PR AR 5 il A
o7 B B A TR
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23 FikEEEEE

231 REEMAMERE RS 227 WFR
B BRI L A T RN B PR R 0 )
HERER, oSk EREE, S5RILIE 1, 25 R
00 R R P Ra, BRI ARG B 5oy

1

A

B JLJRML

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
t/min

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
t/min

C

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
t/min

D

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
t/min

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
t/min
E1 HPLC &K
AR W IR SR B-2d B IR ST BB AR A O S B R
SR D-SOREBIVERE S AW B-S AR T PR AT 1-2,3,5,4-
VU FedE =R L0 -2-0-B-D-H B HE AT 2-JRATT; 3- K&K 4-KRER
HE; S-S HIT; 6—FHORIR; T-S R 8-k, 9- IR,
Fig.1 HPLC chromatograms
A-mixed reference substances solution; B—sample solution of Yishen
Yangyuan granules; C—negative sample solution of Polygoni Multiflori
Radix; D-negative sample solution of Polygonati Rhizoma; E-negative
sample solution of Rosae Laevigatae Fructus; 1-2,3,5,4’-tetrahydroxystilbene-
2-O-f-D-glucoside; 2-polydatin; 3—emodin; 4—physcion; S5—diosgenin;
6—oleanolic acid; 7—ursolic acid; 8—euscaphic acid; 9—pomolic acid.
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=3000, HFE 23,54 -0 =K 2 5H-
2-O-B-D-HIFETT . BT . KR | KRR H .
EHRATOG, FFHURRR . DR . AR A
PR (0 1 W DA T2 X R, 5 A 408 2% ot 0 357 68 38 31 5 2
IYES, AT EEA>1.5, BAERE S B AR RS I e
Tk,

232 AMEXRARFELHE oillEERE “2.2.17 T
T 9 B R A TR A S i, ) 70% &S T
MR 20 FEBEIRIE 2N 6 ARG XTI A
I~VI, Rl , 057 2,3,5,4°-PUFR3k — K 2
- 2-O-B-D-AEBETT . ERLTT . KER . RER
Flk, Ee oo, FHEORR. SRR, S
FISBASE R 11 (o i e e TR A, DA ERE IR BE x(pg-mL")
AR, VR Y Y AsbR, HEFTEAERIT,
R 1,

R ORRAMEEHER LML

Tab.1 Regression equations and linear ranges of nine
components

2 PG
Wy 15 2 ARG
ug-mL

2,3,54°-PUFEIE  ¥=3.022 6x105x—786.4 23.89~477.80 0.999 8
TR L-2-0-
B-D-F A
JRBL T Y=4.396 3x105x+1 016.6 ~ 8.67~173.40  0.999 9
KR Y=7.176 0x105x—844.2 4.26~85.20 0.999 6
K& H ik Y=8.213 1x105x+486.5 2.99~59.80 0.999 8
EHRHIC Y=5.661 8x105x-1027.2  9.86~197.20  0.999 9
TR R ¥=3.439 7x105x+993.9 0.69~13.80 0.999 8
LER N7 Y=7.656 2x105x+759.4 2.17~43.40 0.999 6
R Y=4.645 3x105x+946.2 1.28~25.60 0.999 4
iR ¥=6.482 7x105x-1 068.9  1.66~33.20 0.999 7

233 UARKEHE . ERMSREHRE K%
W HUR A X RS O B, #2217 TR kSR
HrEZIHEE 6 K, icat 2,3,54-URIL KK
2-O-f-D-Fi M . JRALH . KR, RERW
k. BT OC. SFEURMR . DR . S
PR T AR, 45 R A Lo T AR Y RSD 435
5 0.66%, 0.97%, 1.03%, 1.11%, 0.85%, 1.24%,
1.09%, 1.18%F1 1.30%, IH{LERHRE % R4
BUR—Ht 5@t S . 20180809)25 ¥ 37 0 Wik,
FATHIA 6 LA, HOEIERERI, 0k
2,3,5.4°- U35 K 2 0-2-0-p-D-F 2 pity . peht
. KR, RKEREWEE, BRI, STHERR .
LR . AR AR AR, TS 9 FhaL
SR RSD 4350 1.17%,1.25%,0.46%,1.67%,
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1.31%, 1.79%, 1.65%, 0.82%F1 1.52%, FHAELE
PR
BUE—4 5 d S 20180809)25 B 35 T Wik Az,
e AR BTG TRCHS 0, 2, 4, 6, 12, 18h
HERERSIN, GC5% 2,3,5.4°-PUFEdE — 2K 2 H5-2-O-B-D-
AT . RRT . KR, KEEPEE., EHe
oo, FFHORM . DR . 55k R R A R 1 i
i, S50 a5 B AR e R A A E IR T 18 h
WAE, 9 B srg ALY RSD 43904 0.62%,
0.87%, 0.96%, 1.07%, 0.79%, 1.22%, 1.04%,
1.16%H1 1.32%.
T2 ORI E R R R B 4 R (n=9)

Tab. 2 Recovery results of nine components(n=9)

2.3.4 RS B AT A £ B SR OC Ok
FESRAILS . 20180809)idE &, BYFFINELLE, NAEY
W, B9 iy, Bn 1.0 g, KEEFRE, 5lkE %
IARRIERE S b 9 Fh sl o3 S C i 1R G 0T B i
WW(2,3,5,4 - D05 2R O M -2-O-B-D-Fi g HE
JRRCH . KRB R, RERTE ., FHietn. 5F
BURIR . DRIR . 5 3R AR R Jot 12 vk i 45 )
4y 3.276, 1.128,0.512, 0.354, 1.242, 0.088, 0.314,
0.176, 0.238 mg-mL~")0.5, 1.0, 1.5 mL3 f}}, 4%
“2.2.27 WUR Jr A IAERE U, HUE AR
R, TR 9 By B NAE R, ZERILER 2,

o WEE RS XEEREI WARE Rk PR RSDY W Bk ds/ B & A WIS AR A Bk FEEE RsDY
/g AR/mg AR/mg B/mg /% WEK% % g H/mg Aft/mg #/mg F/% WEK% %
1.0012 3.2759 1.6380 49009 99.20 1.0089 1.2520 1.2420 2.5014 100.59
1.0155 3.3227 1.6380 49163 97.29 EHE 09663 1.1992 1.8630 3.0715 100.50
23,54- 09937 32514 1.6380 4.8915 100.13 ot 09798 12159 1.8630 3.0658 99.30
PU¥sEL— 09821 3.2134 32760 6.4956 100.19 1.0406 12914 1.8630 3.1721 100.95
KOHG-2- 1.0276 33623 32760 6.6578 100.60 9945 1.01 1.0012 0.0861 0.0440 0.1288 97.04
O-p-D-%# 1.0089 3.3011 32760 6.5683 99.73 1.0155 0.0873 0.0440 0.1297 96.29
Loliiacs 09663 3.1617 49140 8.076 7 100.02 0.9937 0.0855 0.0440 0.1281 9691
09798 3.2059 49140 8.0582 98.74 09821 0.0845 0.0880 0.1702 97.43
1.040 6 3.4048 49140 82791 99.19 ﬁ% 10276 0.0884 00880 0.1729 9605 9690 0.98
1.0012 1.1374 0.5640 1.6974 99.30 R 1.0089 0.0868 0.0880 0.1715 96.29
1.0155 1.1536 0.5640 1.7007 97.00 09663 0.0831 0.1320 0.2108 96.74
09937 1.1288 0.5640 1.6873 99.02 09798 0.0843 0.1320 0.2151 99.12
09821 1.1157 1.1280 2.2286 98.66 1.0406 0.0895 0.1320 0.2165 96.22
ERF 1.0276 1.1674 1.1280 2.2691 97.67 98.49 (.87 1.0012 03124 0.1570 04685 99.44
1.0089 1.1461 1.1280 2.2514 97.99 1.0155 03168 0.1570 04701 97.62
09663 1.0977 1.6920 2.7592 98.20 09937 03100 0.1570 0.4658 99.21
09798 1.1131 1.6920 2.7846 98.79 0.9821 03064 03140 0.6190 99.55
1.0406 11821 1.6920 2.8697 99.74 B%F 10276 03206 03140 06292 9828 99.02  1.03
1.0012 0.507 6 02560 0.7542 96.32 1.0089 0.3148 0.3140 0.6204 97.33
1.0155 0.5149 0.256 0 0.7687 99.16 09663 03015 04710 0.7715 99.79
0.9937 0.5038 0.256 0 0.7543 97.85 0.9798 03057 04710 0.7773 100.13
09821 0.4979 0.5120 1.0037 98.78 1.0406 03247 04710 0.7947 99.79
N 1.0276 0.5210 0.5120 1.0315 99.71 9794 1.37 1.0012 0.1792 0.0880 0.2666 99.30
1.0089 0.5115 0.5120 1.0076 96.89 1.0155 0.1818 0.0880 0.2674 97.30
0.9663 0.4899 0.7680 1.2304 96.42 09937 0.1779 0.0880 0.2638 97.65
0.9798 0.496 8 0.7680 1.2412 96.93 09821 0.1758 0.176 0 03491 9847
1.0406 0.5276 0.7680 1.2909 99.39 e 1.0276 0.1839  0.176 0 03557 97.59 9786 0.82
1.0012 0.3514 0.1770 0.526 6 98.97 1.0089 0.1806 0.1760 0.3504 96.48
1.0155 0.3564 0.1770 0.5313 98.79 09663 0.1730 0.2640 0.4315 97.93
0.9937 0.3488 0.1770 0.5198 96.62 09798 0.1754 02640 0.4352 98.42
09821 03447 0.3540 0.7002 100.42 1.0406 0.1863 02640 04439 97.59
jtﬁ? 1.0276 0.360 7 0.3540 0.7123 99.33 9891 1.19 1.0012 02353 0.1190 03506 9691
ik 1.0089 0.3541 0.3540 0.7015 98.13 1.0155 0.2386 0.1190 0.3544 97.28
09663 0.3392 0.5310 0.8675 99.50 0.9937 0.2335 0.1190 0.3478 96.03
09798 0.3439 0.5310 0.8762 100.24 09821 0.2308 0.2380 0.4691 100.13
10406 03653 05310 08865 98.16 Mo 10276 02415 02380 04753 9824 og35 |53
1.0012 1.2425 0.6210 1.8663 100.45 1.0089 0.2371 0.2380 04702 97.94
. 1.0155 1.2602 0.6210 1.8769 99.30 09663 02271 0.3570 0.5816 99.31
%%ﬁjﬁl 09937 1.2332 0.6210 1.8537 99.92 100.03 0.70 0.9798 0.2303 0.3570 0.5824 98.64
ML 00821 12188 12420 24476 98.94 10406 02445 03570 0.6038 100.63
1.0276 12753 1.2420 2.5212 100.32
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2.4 QAMS %%

2.4.1 45 RCF RUITFE $% “2.17 TR A%
SRAPRE IR “2.3.27 TN IR AR IR IS I~ VIS
G PRI, TSR R TR, R X AR IE
HF fRTTRE AT fr=rfi f=(WixA) (Wx A (ZH
WORRRWRE, 4 MG, s ANSY, kAhHE
fhRFLL 7y, LAEH B T NSY), s lTE
HAth 8 ARFIIZL 4 RCF, S5RILE 3,

2.4.2 AR AETEA ST RCF M 50l2%
£< Agilent 1200 % . Waters 2697 I 5 R i AH (5 1%
A Spursil Cis {43 FE(250 mmx4.6 mm, 5 pm).,
Agilent ZORBAX Rx-Cs {4 41(250 mmx4.6 mm,

®3 UEHEFTHNSHE 8 K4 H RCF

5 um)., Kromasil C15(250 mmx4.6 mm, 5 pm){f i
FEXT RCF 52, 4558 W3 4,

2.43 ANEEEXT RCF (5 512K R A
IR(25, 28, 30, 32, 35 C)%} RCF [52m, %55
W35,

244 RSB EN DRI TR
WY, 430 25 S48 I B 43 10 A8 XT O B4 B ) 78
Agilent 1200 % | Waters 2697 I i R BH (A Fn
Spursil Cys {4354 (250 mmx4.6 mm, 5 um) ., Agilent
ZORBAX Rx-Cis (%45 (250 mmx4.6 mm, 5 pm).
Kromasil Cis {435 4:(250 mmx4.6 mm, 5 pm)Z&fF:
TROEIRME, ZRILE 6.

Tab.3 RCF of eight components with diosgenin as an internal standard

AR IE R F
IRAXIRER 23,54 -0k % .
o I )8 HER K2 H ik BUR R LR TR R
2H5-2-0-p-D AT BT SRR KR ES FEIR 5% AR 2
VI 1.9255 1.286 7 0.8015 0.674 6 1.661 5 0.746 4 1.232'1 0.870 0
v 1.876 7 1.284 0 0.7957 0.687 1 1.598 2 0.745 5 1.234 6 0.889 1
v 1.886 6 1.2929 0.806 4 0.679 2 1.627 4 0.743 2 1.230 2 0.891 6
I 1.8855 1.293 8 0.8013 0.709 2 1.6119 0.752 1 1.2387 0.886 1
11 1.849 3 1.279 0 0.772 5 0.682 5 1.6253 0.724 4 1.180 6 0.862 2
1 1.878 4 1.289 3 0.792 7 0.690 3 1.646 2 0.742 4 1.2259 0.876 2
SEYE 1.883 7 1.287 6 0.7950 0.687 2 1.628 4 0.742 3 1.223 7 0.879 2
RSD/% 1.31 0.43 1.51 1.78 1.41 1.27 1.76 1.33
T4 TEMBRTEEEEFNRS RCF
Tab. 4 RCF of the components on different instruments and chromatographic columns
AR IE R F
X5 A 23,54 -UER KL
99y E < ﬁ:/\ ﬁ/\ e J:.Z.‘ 7y 4‘1/:/‘1‘ %ﬁ‘ﬁ A gy
Yi-2-0-5-D AR K FALH KRR OREEWE FEORR SREm R Jm
Agilent  Spursil Cig 1.899 1 1.290 6 0.777 3 0.688 6 1.616 9 0.757 6 1.2117 0.8815
1200 Agilent ZORBAX Rx Cig 1.873 7 12777  0.7946 0.6752 1.6273 07408 12369  0.8867
Kromasil Cg 1.862 6 1.258 3 0.8155 0.669 7 1.638 5 0.746 3 1.2332 0.877 4
Waters Spursil Cg 1.888 5 1.279 5 0.799 8 0.7017 1.6306 0.738 1 1.228 2 0.863 2
2697 Agilent ZORBAX Rx Cig 1.891 1 12874  0.7867 0.686 5 1.6216 07647 12076  0.8783
Kromasil Cg 1.8752 1.307 1 0.796 9 0.697 4 1.608 1 0.739 2 1.229 4 0.8955
SEIE 1.8817 1.283 4 0.7951 0.686 5 1.623 8 0.747 8 1.224 5 0.880 4
RSD/% 0.72 1.26 1.62 1.80 0.66 1.47 0.98 1.22
#z5 AEAEREFN LS RCF
Tab.5 RCF of the components on different column temperature
AR IE
FER/C 2354 pUBRIE KK A
. R FALH KER K7 T ik FHUR R 5 RR e Wi
-2-O-B-D-THi Bl
25 1.8823 1.284 4 0.788 9 0.6772 1.6225 0.751 8 12416 0.879 3
28 1.877 8 1.263 9 0.806 2 0.668 6 1.630 7 0.742 9 1.237 5 0.880 6
30 1.880 5 1.280 7 0.7951 0.700 3 1.622 1 0.7415 1.216 9 0.868 7
32 1.876 1 1.2799 0.793 6 0.6859 1.629 6 0.738 8 1.222'1 0.887 2
35 1.890 3 1.3015 0.779 0 0.691 1 1.6415 0.750 0 1.223 8 0.890 8
FEHIE 1.8814 1.2821 0.792 6 0.684 6 1.629 3 0.745 0 1.228 4 0.8813
RSD/% 0.29 1.05 1.25 1.79 0.48 0.75 0.86 0.96
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Tab. 6 Relative retention time of the components under test on different instruments and chromatographic columns

HIX B R
Y Sk BT e
s B ggjijii;%gﬁ AL KHE KMEWE FEAR OEm SER MR
Agilent Spursil Cyg 0.336 1 0.4575 0.6109 0.730 6 1.1845 1.359 8 1.5371 1.650 2
1200 Agilent ZORBAX Rx Ci3 0.3319 04521 0.609 7 0.723 5 1.180 1 1.3503 1.5324 1.6427
Kromasil Cig 0.3402 0.460 7 0.6172 0.738 6 1.190 3 13672 15411 1.657 1
Waters Spursil Cig 03375 0.4589 0.612 6 0.7319 1.1872 13631 1.5384 1.6524
2697 Agilent ZORBAX Rx Ci3g 0.3343 0.4547 0.609 9 0.726 1 1.1822 13564 15359 1.6472
Kromasil Cjg 0.341 4 0.4619 0.6185 0.739 8 1.192'5 1.369 7 1.546 4 1.659 7
FH(E 0.336 9 0.4576 0.613 1 0.7317 1.186 1 13611 1.538 5 1.6516
RSD/% 1.06 0.81 0.62 0.89 0.40 0.53 0.31 0.38

2.5 QAMS 5%4Mrik(external standard method,
ESM)G 285 S i % Eb

B 3 LB R ook, % 2227 TIF
T REAIER G 3 1035 B IR TR R S AT
Fie “2.17 TR @SSR, 40 A SRR AR (15
K, 057 2,3,5,4°- V0¥ 3k — 2K 2 5 -2-0-p-D-
R . RAT . KER . REZEWE.
BHIC, FFHURR . BRR . SR R IR
T A e TR, 43R FH ESM FIl QAMS 43l i3
2,3,5,4°- D023k =K 2 H5-2-0-p-D-H % MiHE . JRAL
. KER., REZHE. EHE 0., SR
MR, DRE. SRR &, R SPSS
17.0 A AT A0 7 REAS T-AG 36 LA QAMS 5 ESM
JRINEE SR, 455 2 P vk B IR ooikirh 9 Bk
ERIEZESR, P{E¥>0.05, 58 0L%K 7.
3 g
3.1 SR ERBOT i

AR S0 1 2 39 B i O-9- 101 2, e 8- 1 g R
A, e — B0 G AP 60 min) & F T,
PLEE B FRoe kiR 9 AN I LE SR BCR AR

zT HERNEERMn=3)

Tab.7 Determination of samples(n=3) mg-g~!
20180809 20181002 20190407

% P

ESM QAMS ESM QAMS ESM QAMS

EREAFL 1241 - 1123 - 1356 - -

23,540 3.272 3264 3.571 3.509 2.947 2988 0.969

ZIRCH-2-0-

B-D-AE R

RAH 1.136 1.156 1.028 1.037 1.233 1.219 0.953

KR 0.507 0.518 0.459 0.463 0.543 0.531 0.977

KEZWEBE 0351 0357 0320 0.323 0383 0379 0.949

FHURR 0.086 0.088 0.095 0.094 0.078 0.076 0.965

LR® 0.312 0.315 0.339 0335 0.286 0.291 0.950

IR 0.179 0.181 0.195 0.193 0.166 0.164 0.958

Wi 0.235 0.239 0214 0217 0255 0252 0.936
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HEATXT L5, 453 GBI LE A HR OR A X e 5
TEBEEEAE |, R AN R £ R (95% LB . 70%
LEE® . 50% L EEM) | R RESREBO T R Om A R i
B0V s 1O FUR [R] R H A [R] (15, 30, 45,
60 min)iFEF X L H 5, BAHIE R 70%LEEHE
FREEEL 30 min 1E k5 B 37 TCRURE A A
Bk,
3.2 AR E

AR L NG -K ST K I610-T 2
SN AAHIEA TR 58, R AKX 2 Fhish
FHETH BUIE NP RS, (kg o pldy . R R W
Bt 7 5 FE IR AN RN R, H M- K s RGN
S, TESLIERE B, DIEONTShA, TR shAK
AEHR I AGE B2 AR TRR (0. 1% F BRI UYL 0.1% 1

R 0.1 KRR, 255 B T
0.1 RO AR , AR B

HA ALK AR LU B AN B 3R, e 28 7 >R
FBE-0. 1% RRIR WO B, 2 “2.17 TUT @ik
FRAFTRBAH L AT BB R EBE , A1 T i A
OroEaniRBIIEL S B, WG AR o B KL,
XK R
3.3 NSW e K (i e ff

g FROCBURLATIN 9 A~ B i et
ML I A AR AR 2y A, ELH IR (s v, P
EHEHEBUEH TN QAMS NS, 2 i
QAMS 715 LA FSICA 2506 FR 0 1 o (00 i e 0 A 7 v
B RE AL, 8 R O B IR 1] 2 SORE ) f B BT[]
EZROTEEEN . EH T 2 FOTEITG4AS
R, 2R HIARX OR B I () X 25 5 5
JURURLH 9 AN HEAT (3504 RE 137 o

AR H UK QAMS Xt 35 B 7R ek 9
M S AT RN E B Sr Y O A R A
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