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WE: BN ZoREMNTLEBR T 7THRSEZTH—N S (QAMS) R FiE KA HARME#H %, E3%4 ) Waters SunFire

Cs (250 mm X 4. 6 mm,5 um) ,iZFHAB A TH - 0. 15% FER KR (B EZRBL) iRk 4 1.0 mL / min, #9005 K 5 %) % 330 nm (2
R D I B N L BN &x\f%vﬁuk$ B3 ) A2 210 nm (FEFBR ), ARB A 35 C, BT H 10 Lo AR REBA N AY,
AL 6 A RS AR E IR F MR A I S AME R S RO R R R A AR B RR ERF K
EFWF AL LB R ERESANE 1.54~38.61 pg /mL.0.53~13. 14 ug /mL.1.17~29.24 pg / mL.2.05~51.28 ug / mL.1. 61~
40.37 pg /mL.1.16~29.03 pg /mL.0.92~23.09 pg /mL A W 5% @mAREMEX & B4 (r>0.999 1,n=6) ;40 R 55 4 0. 13,
0.06,0.11,0.19,0.15,0.10,0. 08 g/ mL, . E R4 3% 0.46,0.19,0.37,0.65,0.48,0.29,0.24 pg/mL,# % E B2 EHH
X2 49 RSD 3T 2.0%(n = 6) ;34 AR w2 #) A 99. 84%,98. 45% ,98. 76%, 100. 35%,99. 07%,99. 13%,99. 29% , RSD
2 A 1.05%,0. 68%,0.98%,0. 84%,1. 11%,0. 54%, 1. 26%(n = 6) . BApIEF F AM3EF A4 F R F K F AT LB
AAAFARE B F 5 A A 1.325,1.684,1.944,1.957,1.251,1. 342, AR R A 5B CRE & 4) AR B A T2 43R4 RSD 30T
2.0%.QAMS =5 5h 47k T H RS S ZWMELERAEFZF(P>0.05) 45 A6 QAMS HRAFRAZ R EH, TH T4
LBR G IRARR VIR
KW 0 ZRE 2 BE R HARMEE R AR ER T AN REEH

Simultaneous Determination of Seven Components in Jieshitong Tablets by QAMS
NIE Rong,CAIl Linxue  MENG Qianying
(The 900th Hospital of the Joint Logistics Support Force of Chinese PLA,Fuzhou,Fujian,China 350000)

Abstract: Objective To establish a quantitative analysis of multi — components by single — marker (QAMS) method for the
simultaneous determination of seven components in Jieshitong Tablets. Methods High - performance liquid chromatography
(HPLC) method was adopted,the chromatographic column was Waters SunFire C; column (250 mm X 4.6 mm,5 wm),the mobile
phase was acetonitrile — 0.15% formic acid aqueous solution (gradient elution) , the flow rate was 1.0 mL / min, the detection
wavelengths were 330 nm (schaftoside, isoschaftoside , isovitexin, chlorogenic acid, mangiferin, plantamajoside) and 210 nm (pachymic
acid) respectively, the column temperature was 35 °C, and the injection volume was 10 pL. The relative correction factors of
schaftoside, isoschaftoside, isovitexin, mangiferin, plantamajoside and pachymic acid to the internal reference chlorogenic acid were
calculated, the contents were determined and compared with those determined by the external standard method (ESM). Results The
linear ranges of schaftoside, isoschaftoside, isovitexin, chlorogenic acid, mangiferin, plantamajoside and pachymic acid were 1.54 -
38.61 pwg/mL,0.53 - 13.14 pg/mL,1.17 = 29.24 pg/ mL,2.05-51.28 pg/mL,1.61 - 40.37 pg/mL,1.16 - 29.03 pg/ mL,
0.92 — 23.09 pg / mL respectively (r > 0.999 1,n=6). The limits of detection of the above seven components were 0.13,0. 06,
0.11,0.19,0. 15,0. 10,0. 08 g/ mL respectively,and their limits of quantitation were 0.46,0.19,0. 37,0. 65,0. 48,0.29,0. 24 pg/ mL
respectively. The RSDs of precision, stability and repeatability tests were all lower than 2.0% (n = 6). The average recovery rates
of the above seven components were 99.84%, 98.45%, 98. 76%, 100. 35%, 99. 07%, 99. 13%, 99. 29% respectively, with RSDs of
1.05%,0. 68%,0.98%,0. 84%,1.11%,0. 54%,1.26% (n = 6) respectively. The relative correction factors (RCFs) of schaftoside,
isoschaftoside, isovitexin, mangiferin, plantamajoside and pachymic acid were 1.325, 1.684, 1.944, 1.957, 1.251 and 1.342
respectively. The RSDs of the results under different models of instruments (different chromatographic columns) and column
temperatures were lower than 2.0%. There was no significant difference between the contents of seven components determined by
QAMS and ESM (P > 0.05). Conclusion The established QAMS method is simple and accurate, which can be used for the
quality control of multi — indicator components in Jieshitong Tablets.

Key words: quantitative analysis of multi — components by single — marker; Jieshitong Tablets; HPLC; relative correction factor;

content determination ; quality control
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IR 8 R HE A R Lk il DA, I PR TR YT M IR &
Gy PREESS A MR VB S K b SR e R T o
SRR A T A R R I T2 0 i ) I % ) )
o Ar I, HSCHER AR B A A RO o e R R AT T i
E LR {3 W TR A N 7 i I s e [ A
(QAMS) 2 R i 1k 7 57 AR X B 15 HLRs e il 5 Hofth 21
A3 Z [ ARG 35 TE P 7 (RCF)  [] 2550 I 22 45 A5 & 1
BB 41,2020 4F R 24 8 (—FB) YU T LR R I
e R A I AL AT T R S R E ) QAMS YA R
W5 R FH QAMS VAP h 25 il 5] Bt Lo - 81 AR g ok
FH QAMS 2 [7] B 7 235 44 38 F v 7 B s o319 7 4k, LA
SR Tz B AR S ARIE AT

1 U5k

1.1 {¢z8

Waters €2695 7 =5 %50 AH €435 4% ( 36 & Waters 28
A, LA 2689 81 VWD 224G I £ ) 5 XP505 A HL - K F-
( Fit -+ Mettler Toledo 2 & , i & & 0. OImg) ; KQ -
500D B AU R R (R T s A BRA R
1.2 X%

254038 R (B VY R 20k 24 10 A B )L k-5 4301l
20211019, 20211126, 20211222, 220314, 220507,
220620) ; B2 35 %5 BE 5 (G5 111912 - 202204, 7%
T 94.9%) , S JE RO B (16528 110753 - 202119, %
175 96. 3%) , T R IR (58 111528 - 202210, %
1 96. 6%) , K4 HiT X B (5 11557 - 202003,
T 98.9%) , ¥ A rb A a2 S R E ST B s S
TR X IR S (35 TT20022384, 7 & 92. 8% ) , 4t
FH) X HES (L5 4 TT2108367, & 5 97. 6% ) , P25 1R
X B (4158 TT2205121, & 99. 1%) , ¥4 H 11
7] B AE R AR BR A ) s WS L S G ¥ o i ol Ly

N R M 4l K R Lk e 2K o
2 FiEE4ER
2.1 @iEEH

{635 # : Waters SunFire C,q#F (250 mm X 4. 6 mm),
5 wm) s WA : S5 (A) - 0. 15% H R KW (B) , B
JE 3k it (0 ~ 20 min B 12%A — 26%A , 20 ~ 30 min i
26%A — 35%A, 30 ~ 38 min I 35%A, 38 ~ 44 min i}
35%A — 40%A , 44 ~ 55 min 5f 40%A — 85%A ) ; i i -
1. 0 mL / min; K3 K : 330 nm(0 ~ 44 min i, 5
SR SR SRR AT RN ,210 nm
(44 ~ 55 min B}, JRZER) s : 35 Cs AR 10 pL® 11,
2.2 BREHE

FBUA X6 Bt 2 o, R A, o PR o R
SR E A SR SRR SR A R AR
TR 25 R o B e 43 ) R 0.386 1, 0. 131 4,0.292 4,
0.5128,0.403 7,0.228 5,0. 230 9 mg / mL B IR & % IR
AW G B B BURE i 2 mL, B 50 mL AR A B
TR B 2%, BIVARHTR A3 X6 R A L, SRR I I B
FEA 10 7, B A BFAT B L. O o RS FRE , B 100 mL
R B, N 75% W EE 85 mL, #EA5 (IR 450 W,
W% 40 kHz, F[R)) AL BE 45 min, 504, 1 75% W E 25
P25, 280. 45 pm (AL UEREDE I, HRELUEWE , RIASAE I
VU, 2 TR I e 25 A 38 b T B T Al il e
Bl R TS ORI A B RS Y B — B
st , P AR T VA T 28 1 ) 25 BRI X R T TR
2.3 FEFEER

G0l HPE R L JE e B 2. 2 00 3 R A
L 20 VIR A S R AR A 0 SRk T (D
B 1) 45 SRS AR B 25 WU (i 1 T34 K T 3 500, 43
BRI 1.5 BIEXT I T T4, SR L Ja i R4

U/mV U/mV U/mV U/mV
400 400 400 400
300 s 300 3 300 300
200 ‘ o 200 i | 200 200 5
100! O ' 7 100 FEEE S N 100 4 100 v |
{1 It et I VO U O 50 I (P [ IR = IO, o I | TN P 1 0% TPV VR
[U=———=r —t/min Ol A e A B e/ min Ot e R e min Ot A e o e/ min
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
B C D
U/ mV U/mV U/ mV
400 400 400
300 300 300
200 5 200 5 200 5
100 ! | 100 ! + 100 |
b 3 6 7 2 3 [ 2 6 7
0 .k-\_ ].n.l i PR W G ST t/ min 0 .L_-. la.l ‘l Fo W e A ¢/ min 0 | ad_n |.‘. o | ¢t/ min
0 10 20 30 40 50 100 20 30 40 50 0 10 20 30 40 50
F G
1. AR 20 FABBE 3 F4EHF 4 KEWH S GRIK 6 ERF 7. RE®
. . o o e . R - VSR "
A RAIESER B ARRSGER C-G MESRBEER(SMNE 2EE 65 FHE KX 2 M)

B1 sukEeaEE

1. Schaftoside 2. Isoschaftoside 3. Isovitexin 4. Plantamajoside 5. Chlorogenic acid 6. Mangiferin 7. Pachymic acid

A. Mixed reference solution B. Test solution

C - G. Negative reference solution (lack of Desmodii Styracifolii Herba,Pyrrosiae Folium,Plantaginis Herba,Poria, Maydis Stigma,respectively )

Fig.1 HPLC chromatograms
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Tab.1 Results of methodological investigation

SRXAEE(n=06) . , RSD(%,n=6) oAt BRI (%,n = 6)
Falih | P R T T I T -
B3 7 42 r (pg/mL)  (pg/mL) o . BEM AN X RSD
(pg/mL) BE BE

At ¥,=101.68X,-26.34  0.9997 1.54~38.61  0.46 0.13 0.74 L2305  0.97 99. 84 1.05

FIBEF  V,=83.450,+11.69 0,993 0.53~13.14  0.19 0.06 0.96 097 0.8  1.24 98. 45 0.68

ENIE R Y,=69.37X,+22.71  0.992  1.17~29.24  0.37 0.1 108 0.8 093 108 98.76 0.98

e R Y,=73.26,+15.44  0.9994 1.16~29.03  0.29 0.10 L1300 092 074 L3 99. 13 0.54

B Y,=153.59,-30.85 0.9998 2.05~51.28 0.6 0.19 0.5 119 066 0.8 100.35 0.84

ERH Y,=70.13%,+28.22  0.9996 1.61~40.37  0.48 0.15 0.63 106 1.05 116 99.07 111

e Y,=92.08%,+10.07  0.9995 0.92~23.09  0.24 0.08 0.82 L1510l 144 99.29 1.26

LGRS R 2. 2 T IR 5 X B A A ®2 6HMEHMHERRERT (n=6)
7 0.2,1.0,2.0,3.0,4.0,5.0 mL, 4531 i B 2 g ol 25 Tab.2 RCFs of six components (n = 6)

FURA X B 4 2. LI T (g Ak F b RE I 2 i AF UBEBE RIUBEE RAAE IRE RAWE KRR
ST LURI RS R (X, g / mL) RSk ! G
WE TR ALY AR R AT PR ] 0T 45 5 25 1, 2 1.318 1. 681 1.931 1.976 1.261 1.366
Ko B 5 BB 2 R 2. 2 00 R R s S
T REE SO RE 52, 1 00F @RI E B OO L
FORIES/NRB YL O R ey © M e
F A IR SRR 1. N X 1:325 1:684 1:944 1:957 1:251 1:342
R R 2 2B MR AR I RO B o o 077 0% 097 L4 0%

2. V3T 0335 45 PF 4 SRR DN 22 6 VK, it S g 1 A o L]
— A SR TR (L5 R 220314) 16 L #2213 R (a3
ZAFUEREI A2, O SR T AR, 22 3 d, A H ERE 3K L4
REYRSDYI/NT2.0%(n = 6), LK1, ZWLEH N
% B AT, 7 vk B RS % B R AT

e MR 56 5 B IR] — 4tk (A5 R 220314) A5 i %
W, ol TR T CE 0,4,8,15,20,24 h %
2. VIR (3 A5 A AR DU, 1 SR 0 T o 285 SR 1) RSD
BINF2.0%(n=6), PRI R MHL AR E = R
THCE 24 h NFEATEE

A PRI 5 BUR] — it (L4524 220314) B il i i
F2 2. 2000 FOr o EA Tl A s 6 0y # 2. 1T F 1
TSR AR i, T SR U T AR R B i A5 SR RSD
YUNTF2.0%(n=6) , TEWE 1 K EREE MR

i RE [l i 5 . BB A R AR S (SR
220314)0.5 g, P17 6 00 AFEFRE , AR AR EI T,
TR A XoF Bl V5 VARG o, 442 2. 2 00 Ty 2k il 45 A
VSR, #e 2. 1 0T S AR UEREIN E i e A, IR
FRE IR S5 R LR 1,
2.4 RCFlE

B ME O R % 280 T R AIR A X B8 5 A S o
F2 2. 1 IR A0 335 2 R AR A, 10 3% 0 i PR R i T AR
PLGEEIR N NS H A RCF, .= (€, xA) 1 (C x A)

TP (CH  COR R, A I TH A, k 45 HoAth 6 Fh A
Mo Z— s T8NSY)) AR IWEK 2,
2.5 RCF it %25

% SR (0 5% A L B 2. 2 0 R IR A X IR A HOE
i, 20 VU @A E, SR 2 B s RO AR Y
(Waters e2695 U Agilent 126071 ) F1 3 Fh {4+ (Thermo
Scientific Acclaim 160 Cg # | Waters SunFire Cq 1 &
Agilent ZORBAX SB C 4, #A% 444 250 mm x 4. 6 mm ,
5 wm) 7 B BRI E , e s I T AR, ORI RCFO A5 R A
MRIETT SR BRSSO IR R AT AR
ZEMR (194 RCF 43 %) 4 1.333, 1. 673, 1. 948, 1. 953,
1.257, 1.350, RSD %% % R 1.74%, 1.07%, 1. 16%,
1.05%,1.36%, 1. 58% . F B 354X | (i 4k kA —
AV AR Ty s i e 2R it M R 4T

L < 2. 2 30T TR A 6 B VA VRGE L 44 2. 1 T
g A R AN R (25,30,35 C) BEREIIE 3T
SRVETR A I T RCF S R EMIE T R E IS T &
R PR R AT AR R 1 °F- 3 RCF 43 31
1.325,1.667,1.964,1.938,1.253,1.341,RSD 43 5l H
1. 14%,0.94%,1. 12%,0. 88%, 1. 54%,1.09%(n = 3) ,
e BRI A A — R R AR AT, A D7 s R G A i
SR T FH P R4
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®3 HERBPTHES NS ITEMIMRELSENESERILE (mg/g,n=3)

Tab.3 Comparison of content determination of seven components in samples by QAMS and ESM (mg/g,n =3)

s R R R B T Ak ERHE REwH REB
ESM:i%& QAMS#* ESMi%& QAMS#* ESMiE QAMS#E ESMi# QAMS#E ESM# QAMS#Z ESM#% QAMS#* ESMiE QAMS#*

20211019 1.201 1.015 1.007 0.200 0.201 0.405 0.404 0.611 0.612 0.855 0.858 0.600 0.602
20211126 1.245 1.001 1.016  0.223 0.221  0.404 0.406 0.665 0.665 0.854 0.856 0.602  0.603
20211222 1.212 0.99¢ 1.012 0.210 0.211  0.408 0.408 0.684 0.683 0.853 0.85  0.603  0.604
220314 1.223 1.004 0.999 0.211 0.214 0.406 0.409 0.687 0.689 0.855 0.8 0.601 0.600
220507 1.239 1.026  1.003 0.230 0.234 0.406 0.404 0.671 0.671  0.857 0.851 0.605  0.600
220620 1.221 1.009 0.999 0.257 0.257 0.405 0.408 0.700 0.692 0.852 0.852 0.603 0.604
i 0.484 0.241 -0.862 0.957 0. 181 0.232
PI& 0. 649 0.819 0.429 0.383 0. 864 0. 826

2.6 QAMS X 55MRE(ESM)iEMELE R LR

6 A A 45300 1, 35 2. 2 T ik il 4 (R o
W, AT 30y, 4% 2. 1T (3 S5 BERE N E |, 1 5% B 1
B R E RIS AR SRR R KT
RS IR AW TET AR, 4371 2R F ESM A FIT QAMS 115
B i, ) FURRAT o R 5 o 25 SR B, 2 Fhl a2
RMEE RN E 25 (P>0.05) JEILERS,
3 itig

53 T A R RN AR IR IR AN R
24 5 =5 I R IR | Tt 1 I, 4 R BRI R L Ak
I RS IRIB A 38 A 3% e, 2o 24 5 KR PR E
Wi, AR 25 R B RSP AR T VD B ORI IR iR B
R AR, ) SR RNy EE N E
ol 3 0 S S 3 R SIS Ak S ) R R T PR S
AW T35 P R R ORI R 251k A, HA A
PRAPVE BT A SR TN 5 R 2 vh KR B R 2
ARG AR U R Y 2
AT, 02 2020 48 fi € [ 24 3 (—3) ) PFf 4 i e
Jo i B AR M A s IR B AR o =i R £
B, =S R AR Z R o i, HA RIR e 22
i Jr S A Lo ) s 3 R0 rp o B 25 850 0 R B A S A
SEARFR TR T B R A B B, RS
AAT A HH R0 AR RIS IU E 7 R oy L WOR
QAMS %, L&k J5i iR i NS4, I 7 A% 6 i il 43 1Y
RCF, I35 & &, I S2 P45 038 A 1Y 2 48 bR o 2
W

QAMS V& FT ESM 1 I I 2 45 S 22 SR B, /R AR
F 5 B ST Y RS SRR, T T G A £
Tl 2508 4 1 0 oA H BR B A 7 A A —E 1Y
Hem 25, - R A S 0.611~0.700 mg / g, &
RIS &N 0. 200 ~ 0. 257 mg / g, 1T BE 5 150 (10 )5 24
A7 3l RS I T A AT G, U ST 248 bR A PEAN A
oA B PR SS A0E R E RRE .
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