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UPLC JEERHNE ZBF T Fk 89 10 FRFEHRE 5T

I OFNL FRRC # o

1. REME - ANRER, RKE 300192
2. REWRESTFN, KE 300192
3. REHEZRY, R 301617

W OE: B @SR IE Z AT Bk 10 FhEARE 0 1 UPLC J5%, A Z AT 7 Bk i R B R AR A ks . 535E X
F UPLC-DAD ¥, {444 Acquity UPLC BEH Cis (100 mmX 2.1 mm, 1.7 pm); JEIAEA Z G- EE-0.15%BE R /K 157K
BEREVEML, AR 0.3 mL/min, R 45 C, #HFE 2 uL. R FEE 7 2Bk R SRR AARNE I AT24E.
BEREWE . R HEER . JIARER . WWEER PHER. FFSIE 1 10 FERUNS, & B E S0 R IR G
PRI SE R RLIF(20.999 0), #6:FR 5 2 & R 43 514 0.006~0.017 pg/mL A1 0.017~0.510 pg/mL, “FXI LRI 2 A 98.8% ~
102.5%, RSD ¥ 1.13%~5.37%. X 16 MEXKFEMINE, L& 10 Fss R ER KK (5.72440.017)
(0.273£0.003). (0.85420.005). (1.228+0.004). (0.49610.003). (1.2870.004). (0.1370.004). (3.6240.014).
(7.366+0.032). (1.754+0.005) mg/g. L5 FrE L UPLC J5ikfish. L. REG T FH T 2B 5= M0k 5t B 12 AP o
X8R TR UPLC: SRR AARWER I A2, BEREEE; RO Wik JIsx; LER;
KWy FHZ a
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Simultaneous determination of 10 active ingredients in Yiganning Granules by
UPLC
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Abstract: Objective To establish a UPLC method to simultaneously determine 10 active ingredients in Yiganning Granules (YG)
and provide scientific basis for the quality control, evaluation and standard revision of YG preparations. Methods A UPLC method
was used with an Acquity UPLC BEH Cis column (100 mm x 2.1 mm, 1.7 pm). The mobile phase was acetonitrile-mehanol-0.15%
phosphoric acid solution with gradient elution. The flow rate was 0.3 mL/min. The column temperature was 45 ‘C. The injection
volume was 2 pL. Results Ten active ingredients (chlorogenic acid, atractylenolide I, paeoniflorin, calycosin 7-O-B-D-
glucopyranoside, stilbene glycoside, caffeic acid, toosendanin, kaempferol, paconol and tanshinone IIa) in YG were simultaneously
determined. The linearity was good (r > 0.999 0), the limit of detection and quantification were 0.006—0.017 pug/mL and 0.017—
0.510 pg/mL. The average recoveries were 98.8%—102.5% with RSDs of 1.13%—5.37%. Through the determination of 16 batches
of samples, the average content of the above 10 ingredients was in turn (5.724 + 0.017), (0.273 + 0.003), (0.854 + 0.005), (1.228 +
0.004), (0.496 + 0.003), (1.287 + 0.004), (0.137 £ 0.004), (3.624 = 0.014), (7.366 + 0.032) and (1.754 + 0.005) mg/g, respectively.
Conclusion The established UPLC method is simple, specific, sensitive, stable, precise, accurate, and reproducible, which can be
used for quality control and evaluation of YG.
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LT iR (Yiganning Granules, YG) J&H [
el E R, G2, BRI 2. %S, K
LR, SERE. PR AP HATE. T
T 13 BRI LR R B 7 R, e T (b
[ 25 8 ) 2020 AFERR— 6, EAFMTERME . 7& AL
ERMERII, TR R SR ESS .
FHZ& . WRAAEREIE, REWPME. K. =77, JRiE;
XA 8 IR GE R TR — e 1T Rk Ty
TEEANM TR IRAK: BIRRES AR, JBEE;
ZE AL, BRI, —Z43NTh e B,
DA ER AL, VA, i o A B AT AR 0 AR
BEIE; WS, HAR. IREANTEME, BB FNE,
DA 5 B WK IEAE AR 2 s PRBETE MLAESE, T A
IMfilo A LA Sigg s B 2 B JNBRHiE a7 <k
s BATFRIMEN, Zaubm. waaH, LR
SRR, JERFIE, TE AR T .

Ch L) 2020 SEAH YG B EINE 574
N HPLC MWE s HH & &, KX —ME AT
TR, SCERO T 2 R bR s D E LA
JIBRER . R OIH SA0HE, #RE R R — sy
BEATIGE, FEARRATH R B2 1) i =012,

SCRRARE 2% R R T A HBY, HpLi| 2 i ik
0] HBV-DNA & il LA f 8 i 58 K 1 8 P 1)
FEARIY R YT T A A 3 8 1 15k 4 P 4 o R
FRIERAERZZN, BEPREEN, AT
ARG ERG T A2 V540« O I A 4
G2 P VIR o R I P R A S 3
—ERRITERWY), BE R MR . )1IBR
FEAPURBHERUCE, IR 2@ @ i AR
AR AL S R SE I CR I AR FEUSY, I8 3R
BABRAERE PR R Iy T e K A B R
A PHSER 1A AR SO 1) 7 A )
PRI HepG2 8 4 i iy 3 5122

BRI, ARSEIikfRapiig. HRNER 12, #)
2. BRREEE .. RO WIEEER . 1R
= IR FHEE . FESE LA 10 S
FRAR RSy, I = OB A N T TR
10 IR & B 75, L. SRR
AL TR
1 UESHR

Waters Acquity &8 =1 Z0BAH (34, A A
Empower 3.0, 3[E Waters /A #; Mettler Toledo
XSR105/AC HF K F, Hit Mettler Toledo A7) ;

KQ400ES = Jiiis s, Rl F XS ER A

St 2R 40 EE (110123210005, J5 85051
99.4%). GHEIR (fL%5 110753201817, JFi& 414
96.8%). AjZF (L5 110736-201842, JFi 414
97.4%). BEFEET (M5 110715-201826, Ji
B4 96.8%) FHS 1A (1E'5 110766-201721,
JFE 4 99.5% ) WIHERR (3tb5 110885-201703,
JRE T EL 99.7% ) JIBRE (b5 111842-201804,
R EL 96.9%) 1iZE (its 110861-201812,
JFE 40 93.8 %) JHEEy (#E5 110708-201407,
[ % 99.9%), b A 24 S A E B ST B S it
FIARME T (b5 201818, FiE/r%099.2%), Lifg
IR 2w f it

H AL 5 5 Spreading Hedyotis Herb. [7Aj
Radix Alba « H K Atractylodis
Macrocephalae Rhizoma- )\|#f-¥ Toosendan Fructus -
£+ Salviae Miltiorrhizae Radix et Rhizoma. &%
Codonopsis Radix«TR% Poria ¥ 1< Astragali Radix-
& E Lysimachiae Herb- 15 % Artemisiae Scopariae
Herb M} B2 Moutan Cortex T /AJ< Taraxaci Herb-
HMA & % Polygoni Multiflori Radix )W H FRETH 5
TNRER, HEEFRY) A e Oy R
JEMEY) AAehe 55 Hedyotis diffusa Willd. 1425,
HAS N EERHEYIA] 2] Paeonia lactiflora Pall. )T
BEAR , B OR N2 R HE Y A R Atractylodes
macrocephala Koidz.[f] THARZE, )IIBRF R EHE
YINEE Melia toosendan Sieb. et Zuce. F) T A AR
52, PF2RNBERMEYI TS miltiorrhiza Bge. 115
WARZE, " AREBERHEY )52 Codonopsis
tangshen Oliv.[FRIR, TRENZALER HHIRE
Poria cocos (Schw.) Wolf FI %, i NER
TR BB Astragalus membranaceus (Fisch.)
Bunge [TRIRZE, SERBNIREILFHEY T % B
Lysimachia christinae Hance )T 1845, MR N%
BHEVIBE RS Artemisia capillaris Thunb. ]G
A, 4P RN B E R E YA ST Paeonia
suffruticosa Andr.FITJRM R, AT 15 S ZRHED ] &
Y Polygonum multijiorum Thunb. [T/ .

YG, #Uk 17 g/48, 3L 16 Mk, LB m
AIRAT, #t54 171012. 171025, 171101 171215,
180409, 180802 181023, 181028; J il K
HZEMR AR, #5579 190801. 190911, 190915,
191122, 200102, 200105, 200106 200107; %)%
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=
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5N S1~S16. LNESHE Nt ukal, HAbH]
Ko Hrat, KONHEEAK .
2 FAEEHR
2.1 BEEHG

i #A Acquity UPLC BEH Cis (100 mm X
21mm, 1.7pum); JEIH A NOIE-FEE (11D,
WBAH B A 0.15%BERR/KIEW, BEEESEM: 0~10
min, 5%~11% A; 10~15 min, 11%~31%A; 15~
19 min, 31%~71%A; 19~20min, 71%~5% A;
20~25 min, 5% A; FFGE 0.3 mL/min, iR
45 °C, HFFE 2 uL. R KERNE: 0~4.0 min
N 327 nm, 4.0~6.0 min N 220 nm, 6.0~7.0 min
N 270 nm, 7.0~12.0 min >4 320 nm, 12.0~13.0 min
4210 nm, 13.0~15.0 min A 360 nm, 15.0~20.0
min 4 270 nm, 20.0~25.0 min 4 327 nm.
22 AREHIE
2.2.1 RANRESIEIH RS RIS R R
FARNES 1. AT, BEREIRE . ZRKOmH.
MMERR . JIIBRER . LR FHEEY . FHZSE A X
MRS R, B 100 mL &, InFEE- 28 -7K (40 -
30 1 30D BRI EL, BBE), AR EE 73794 200,
10. 20, 25. 15. 30. 10. 60. 300. 35 pg/mL HJ
TR R IR, & H
222 MHASER P SIE DU EZE R DU A
i, BUEE, W, BZ0.5g, KERe, BH%E
HEFEIM R, N 50% 2% 250 mL, FRGERE, s
15 min, B4, HHERE, H 50%CEEAN L
KW E, #45, &0, WEER, 045 pm il
FLUEREIERE, HUSRgEd, BPTSARSA W -
223 BAPEXT RS % YG AbT5 R T
2 Al bR R FES M XS
FRRE S B DSEREE, AL, AR, S5,
EIARL PRZE . FHEZ 258 BB REAE s R AT
5 JNBRT BT 25 R B o0 BERE it s 4% 2.2.27
TR J7 ) 2 2% B 1 0 FE VR
23 AZERAMRE

FEERI “2.2.17 TR RAX RS RE R,
F242.17 WU g 264 00E , il i (& 1-A).
FIT A I AR B KT 2 000, FHARIE 2 8] 43 55 %
BIRTF 1.5, BB “2.227 U NOR BT, #
“2.17 WUR g AHIE, IexEigE (KB 1-B).
FIT A I R AR E KT 20 000,  AHARIE 2 [8] () 4
HEYIRT 1.2,

123 4 s 6 7 8 9 10 A
S A J“_ _l| 1 _“H L Jlg. fL . __JI,. S
7 T 1
' 12 4 5 6 74 o 10 B
‘l I I I
| N I RSO IOV, S W D VY SOV BNV BRSSO
: 2\ X 2 ; , :
\l‘ | 3 | | | | [ ¢
) N B DOV, S nl‘ A SEPN A
\‘ 1 ‘ 4 7 10 DI
|
| A i N Jg _ 'l. A J B
S ——
‘ 12 4 6 8 9 10 E
\ T | | |
| L J 1 I DY S DY
T —————————
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t/min

8RR 2-ARWER 1 3-A4H 4-BERWIAYE 5-—KOM
Hoo-MmHER  7-JIBRR  8-ILZER O-FFEMY  10-JFZ 1,
1-chlorogenic acid 2-atractylenolide I 3-paeoniflorin 4-calycosin

7-O-B-D-glucopyranoside S-stilbene  glycoside 6-caffeic acid

7-toosendanin  8-kaempferol 9-paconol 10-tanshinone I

E1 EEXEBS ). #H&E B). REE. Bk £5 (0.
REFRE. HLAXK, ARRFE. 5. AR, &L K
D). RMTES. JIIRF. B4 (E) B UPLC
Fig. 1 UPLC of mixed reference solution (A), test solution
(B), negative control solution without Astragali Radix,
Artemisiae Scopariae Herba, Salviae Miltiorrhizae Radix et

Rhizoma (C), Lysimachiae Herba, Taraxaci Herba, Hedyotis
diffusa,

Rhizoma, Poria, Moutan Cortex (D), and Polygoni Multijiori
Radix, Toosendan Fructus, Paeoniae Radix Alba (E)

24 ZMXRER

FEERHC2.2.17 WU R IRA X IS, F 50%
CLIEMRE, 12251, 18 RFNRE XS, Hps
JRZ 0.34~120.00 ug/mL, FHARMNEE10.017~6.000
ug/mL, ~jZ5F 0.034~12.000 ug/mL, B F #
1 0.043~15.000 pg/mL, —# ZH1F 0.026~9.000
pug/mL, WIHEER 0.051 ~18.000 pug/mL, JII Bk &
0.017~6.000 pg/mL, 11Z5% 0.10~36.00 pug/mL,
FFE2 B 0.51~180.00 pg/mL, F}Z:Hd I1x 0.06~21.00
pg/mL. HUEIRTRA XTI RERTE “2.17 TN ek
26 5 B R AT VT AR . AU THI R R A AR (YD,
JRER MR AR (XD, Z2HibriEdizk, SRy
&, FRENA O R IR 2 DR e, 1B — ke,
DUMEME AN T 10 s € 2R (LOQ), LAMEMELL
ANTF 3 HERNR (LOD), 546IR 5 & &R,
SER R 1. SEREW, 10 Ml 7E% B IR EWRE
YO Y 2t 8 R R U

Codnopsis Radix, Atractylodis Macrocephalae
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Table 1 Regression equation, linear range, limits of detection (LODs), and limits of quantification (LOQs) of 10 ingredients

D% EVEpp r 2R VU F/(ug-mL™T) LOD/(ug-mL™) LOQ/(ug'mL™)
SRFER Y=4251 X—1128 0.999 8 0.340~120 0.110 0.340
FIAR ARSI Y=1278 X+56.17 0.999 1 0.017~6 0.006 0.017
ATYTE Y=128.6 X+2.674  0.9992 0.034~12 0.010 0.034
BRI Y=12.69 X+9.412 0.999 2 0.043~15 0.010 0.043
TR Y=536.8 X—22.51 0.999 1 0.026~9 0.008 0.026
W R Y=634.8 X+226.4 0.999 2 0.051~18 0.017 0.051
NIz Y=115.8 X—476.8 0.999 1 0.017~6 0.006 0.017
= Y=113.8 X+10.22 0.999 4 0.100~36 0.030 0.100
F R Y=383.4 X—481.7 0.999 9 0.510~180 0.170 0.510
P21 a Y=23.94 X—3.672 0.999 5 0.060~21 0.020 0.060

2.5 RBEERE

FEERE “2.47 TR IRA X I, #0217
T i SR e e T A, R 6 IR, THEAS SRR
R FIRWES 1. A28, BEFHEET. %o
Ftf. UnHERR . NIARER . IWZER. FHEE. FESR
11 #5553 1 RSD AKIKHN 2.3%- 3.8%- 3.2%- 1.2%-
1.6%- 1.4%. 4.3%-. 0.5%-. 0.8%. 1.0%, HJ/NT
5%. SRR, TIERIREE R R
2.6 EEMIAW

FEZEFEYGUHL S 171012)6 153, 23 7l 2.2.2”
TR T7 i 44 K VTR, 4% “2.17 TR i 2 A
SEVETHIAR, THEASFE M SRR . R NEE 1.
AP, BEREEE . RO HEER . 1|
B LR PHEZEY . FHZSER 1A PR RSD
IKN 1.6% 3.2% 2.4%. 0.6%- 2.5%- 1.6%-
2.9%. 1.5%- 2.1%- 1.7%, HI/NTF 5%. 45 5F%0,
TERE R R LT,
2.7 fnEEENEERIRIE

RS YG (L5 171012) 025 g, IIANRES
XTHE RGBS, RAHHARIER GRE
XTRE SR ECH] 3 NI EREE, 2 alAE S T R
o R E ) 50% 100%- 150%, &ANFEHR
FEPATIRAE 3 40D, $% “2.17 TN il 46 2 i

i, DAMRETHEARFE AR a5 R AN
Be 1. A5ZH . BEREME . RO ok
fe. IR (LR FHEB. FESE . BEE
PRI RAR RN 100.5% . 102.5% 101.2%-
101.1%- 98.8%. 99.6%. 102.8%. 100.1%-. 99.9%.
101.4%, RSD KA 2.14%- 2.53%- 1.52%- 2.15%-

2.63%-. 1.52%-. 2.88%. 1.13%. 1.72%. 2.41%, ¥
INT 5%, GPERERMY, JTVERIAERRE R AT
2.8 A MRS

TREFHARRAEAAL, 3R E. W)
AHRCAS ELA . AR . AN A A AN [ Sl R 1)
Tl ZIN AR A o 5 A PR 2 o 0 i) e A A AR A
(0.304+0.01) mL/min. FBNAHLLEH] (5% HL
AHEEB] +0.5%) iR (45+£2) C. BEER KV
B (AR5 0.15%+0.01%) . ARIGIER:, KN
a A AR, FEVIGR %A R &SRR, 43R
XTREVA, BRI, e o SR E , 4%
HMFRETHERE S TR B AR O . VIR &S S
Z 24 N RSD A KT 5%,
29 RREMIRIE

FEERREL YG (b5 171012) & &, 4% “2.2.2”
TR 5 ) g A s, =RCE 04 1L 2.
4. 6. 8 12, 24h, % “2.17 TN il 45 1F M 52 0%
AL, RS RBRTPSRER. ARNE 1. AS
2. BEREMRE . IR WIHERR. )IIBE
F SR FHER . FESEE DA VAR RSD K
YN 2.11%- 4.54%. 3.12%- 3.15%- 4.27%- 3.33%-
4.66%+ 2.03%-+ 1.39%. 2.51%, HJ/NT 5%. R
g RRE, HAREREERT 24 h WFE.
2.10 HmINE

FEEMIYG 8 ik, sralik “2.2.27 WURNTTk
il 2 X IR, R HECEATIE 3 8, % “2.17 I
TR, THE YG S R 1R R
L ERIER 2. XL R, K16 ft 2 A4
J"FKIYG H, 2 4N KIS ERA%E
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F2 YGCHI0MESTHZEBNELER (X+s5,n=3)
Table 2 Content of 10 ingredients in YG (x £ s,n=3)

TS

S1
S2
S3
S4
S5
S6
S7
S8
S9
S10
S11
S12
S13
S14
S15
S16

FES U (mg g™

SRR AARABRI

A BERERET RO

IHERR JIgRER R FHEE  PIBE A

5.183%0.011 0.313%0.002 0.854%0.006 1.112£0.005
5.129£0.015 0.355%0.003 0.812£0.001 1.175%0.001
5.155%0.013 0.374£0.001 0.863%0.005 1.213£0.001
5.314%0.018 0.388%0.002 0.899+0.008 1.161+0.008
5.163%0.012 0.393£0.006 0.814£0.009 1.18310.002
5.191£0.017 0.309£0.004 0.8760.003 1.22210.004
5.23340.016 0.363%0.004 0.839£0.001 1.138+0.007
5.25340.019 0.353%0.007 0.866%0.008 1.141£0.003
5.635%0.022 0.302£0.003 0.811£0.003 1.284+0.001
5.704%0.019 0.254%0.004 0.804£0.002 1.299+0.002
5.611£0.017 0.263%0.002 0.814%0.001 1.275%0.005
5.62810.024 0.274£0.001 0.819£0.006 1.297£0.006
5.64910.016 0.241£0.005 0.806%0.006 1.284+0.003
5.711£0.019 0.263%0.002 0.833%0.005 1.286+0.005
5.821£0.012 0.288+0.002 0.831£0.002 1.277+0.003
5.627£0.021 0.273£0.003 0.821£0.007 1.29410.004

0.573%0.004 1.325£0.002 0.159£0.001 3.224£0.012 7.511£0.047 1.538£0.009
0.598+0.005 1.369£0.001 0.151£0.003 3.368+£0.017 7.634£0.049 1.566+0.003
0.512£0.001 1.383%0.005 0.169£0.002 3.342£0.013 7.722£0.037 1.583£0.004
0.62310.008 1.377£0.003 0.164+0.002 3.336£0.018 7.548£0.022 1.611£0.006
0.617£0.003 1.313£0.004 0.153£0.006 3.328+£0.017 7.623£0.016 1.627£0.008
0.556%0.003 1.333%0.002 0.171£0.004 3.359£0.013 7.842£0.028 1.64910.008
0.591£0.004 1.349£0.007 0.166+0.008 3.474+0.019 7.433£0.031 1.555%0.009
0.543%0.002 1.416%0.006 0.153+0.003 3.454£0.011 7.573£0.024 1.515£0.007
0.421£0.001 1.211£0.003 0.112£0.002 3.834£0.011 7.122£0.041 1.965+0.008
0.413£0.002 1.231£0.005 0.104%0.002 3.8960.011 7.115£0.042 1.988+0.003
0.416%0.002 1.234£0.001 0.109£0.005 3.911£0.015 7.106£0.038 1.887£0.005
0.411£0.007 1.205£0.002 0.121£0.003 3.877£0.019 7.128£0.033 1.893£0.002
0.431£0.002 1.217£0.005 0.123£0.005 3.905£0.012 7.123£0.019 1.92610.003
0.427£0.005 1.22240.006 0.111£0.003 3.914£0.011 7.116%0.029 1.937£0.006
0.406%0.001 1.203£0.003 0.106%0.007 3.8860.014 7.133£0.034 1.92210.004
0.402£0.002 1.205%0.004 0.117£0.004 3.879£0.013 7.124£0.027 1.898+£0.002

S, Hdr, MRS SERE S EEE, IR
. ARARE 1. ZRKABERTEBE. 1k
10 Fh s 173 5 & 70 B (5.72440.017)
(0.273+0.003). (0.854+0.005). (1.228+0.004).
(0.496+0.003). (1.287+0.004). (0.137£0.004).
(3.624+0.014). (7.366+0.032). (1.754+0.005)
mg/g.
3 it
3.1 HHERRR S

(R EZG8) 2020 FERH, YG R 28 R IGHUE
FSr 2500 5 BT T, AN B8 4 T 25 W0 = Bt 1%
R B, (RIS 28 RO A I 2 R AN R PEAMIG
REE Lm0 R . ARSI XHZ
FRETHATHTT 53, 275 ChEZHL) 2020 4Rt
FRGIM I B B AR, BE 1% R 10 B R
By, BRI SR R R . BRI E AR N B
I, AATHIATZE . T BRI e
G R IR AT RIINEERR . )1 BT
DMLY & A A S TITE S N4 R s e sl PR YA 1
FEZ A PF S 1A AHRETSCHRAN 2 31 R 68 55 4>
TR b PEA 12 B2 11 T B
32 BiERHRNIMK

BT 48hR 73 LU %2, SR UPLC VT IE

TEFRIFEZAE T, UPLC R4 & Bt btk HPLC £
H— it 2. FIRFHS T 2R e) aiks:, A
KRR Cao bk CobEy &M Cishl, WML
Cis FEo TRBIAHM LG & 5 T3 F 2 Bl o 1 40
JE, [ B I S a2 R B 2 oy S R AR B T
h, ZETLREZG. TRAG. MRAGE,
BRI R, TEREIER RGN 5 R MR LT, 4y
B A K.
3.3 FIEERARIERG AN

BT HA R T SHRbR 8 e, ARSI AR %
HEL A ] 24 1 SR 1) 2% AR R AV, SR 50% U E
HATIREL, AR RAGH L 7RIV E, @85
B[R], f 220 i S I A ) % bk el VTR 1 T V2

ASEE KA UPLC BUR, 58/ 1 YG H 10 Fif
SRR I SE , X 9T T AT R 4
BOUE, FEXT 16 RS AT TIE, R T RORL )
JoR B 428 i B LA A o

&30k
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