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Ho. Tk RARBBARMEE R, &4k Waters ACQUITY UPLC BEH Cis 4%, i3 48 A W B - T 5 -0.1% B B 75 % (46 5 %
BL), Ak 2 0.4 ml/min, A8 A 40 °C AP K A 237 nm, HAFZ A5 ul. LR ZRER ERERR EMBETF A3, 4-Zok i A T
BR 4, 5- ok B A T B AT T B 2 # £2 0.035~0.7.0.011~0.21,0.042~0.83.0.031~0.61.,0.009~0.18 mg/ml i& B A 5@
AR HALE RAFH &M 2 (,=0.999 9.0.999 9.0.999 7.0.999 9.0.999 8) ;4555 & 7 M & H X349 RSD<2.06% ; F 34 I
MR E A A 97.2% 98.2% 98.1% .97.5% .96.5% ,RSD 5 %] 4 1.62% .2.26% .2.22% .2.05% . 1.29% (n="6), k% F ik
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Simultaneous Content Determination of 5 Active Compounds in Lianhua Qingwen Capsules by UPLC
LIU Min-yan,ZHAO Shao-hua,ZHANG Li-kang,YE Xiao-hong,ZHANG Yong-feng, FAN Wen-cheng(Shijia-
zhuang Yiling Pharmaceutical Co., Ltd., Shijiazhuang 050035, China)

ABSTRACT OBJECTIVE: To establish the method for the content determination of 5 active compounds in Lianhua gingwen cap-
sules, including chlorogenic acid, cryptochlorogenic acid, forsythoside A, 3,4-dicaffeoylquinic acid and 4, 5-dicaffeoylquinic acid.
METHODS: UPLC method was adopted. The separation was performed on Waters ACQUITY UPLC BEH C,; column with mobile
phase consisted of methanol-acetonitrile-0.1% phosphoric acid (gradient elution) at the flow rate of 0.4 ml/min. The detection wave-
length was set at 237 nm and column temperature was 40 °C. The injection volume was 5 pl. RESULTS: The linear ranges were
0.035-0.7 mg/ml for chlorogenic acid (»=0.999 9), 0.011-0.21 mg/ml for cryptochlorogenic acid (»=0.999 9), 0.042-0.83 mg/ml
for forsythoside A (#=0.999 7), 0.031-0.61 mg/ml for 3, 4-dicaffeoylquinic acid (#=0.999 9) and 0.009-0.18 mg/ml for 4, 5-dicaf-
feoylquinic acid (»=0.999 8). RSDs of precision, stability and reproducibility tests were all lower than <2.06%. The average re-
coveries were 97.2% (RSD=1.62% , n=6), 98.2% (RSD=2.26% , n=6), 98.1% (RSD=2.22% ,n=6), 97.5% (RSD=
2.05% , n=6), 96.5% (RSD=1.29%, n=6), respectively. CONCLUSIONS: The method is simple, rapid and accurate, which
provide scientific evidence for quality control of Lianhua qingwen capsules.

KEY WORDS UPLC; Lianhua gingwen capsules; Chlorogenic acid; Cryptochlorogenin acid; Forsythoside A; 3,4-dicaffeoylqu-
inic acid; 4,5-dicaffeoylquinic acid; Content determination
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ACQUITY UPLC H-CLASS % UPLC 1%, 34 VU It & J 1A
BEIE AL A SRR REIRAE RS BRI
Empower3 {6 15% T /E i (3€[E Waters 23 F] ) ; KQ5200B AU 74 i
W PEA (B LD B S A IRAFD s AG135 BUH 4387 K-
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S SRR | TR A IR O B 2 R E A B
#5:110753-200413,111810-201001 ) ; B &g iR .3, 4- ik
EZE 7R .4, 5- - MNMEmEZS T 0 BR O 2 B AR R,
H R A A, S . MUST-11112203, MUST-11083102 .,
MUST-11081803, JFT it 4388 >98% ) ; % 44 I e 58 (4 Z B LU
WA 25 ey A7 BR S /), 41b5-: 110121 ,110601 110807 ,110610
110710, 110220, 110725, 110147, 110817, 110910, 110241 ,
120515) ; LA FH S (a4l 36 [ Fisher A\l ) s B R (4 Hr4l,
KT R Rk 2 R A BRA R ) 5 A 1 2 A 4l oK
E R
2 HAEEER
2.1 ‘it

3% ; Waters ACQUITY UPLC BEH C 4% (2.1 mmx100
mm, 1.7 um) ; GRS A : 3 shAH A Sh R EE, S shAH B b SN, i sh
A CH 0.1 %BERRTS UL, >R RS EEBEIRE (0~2 min 2H 3% A 1 3%
B, >2~3 min N 3% 5% A.3% —5% B, >3~10 min N
5%—20%A.5%B, >10~13.5 min } 20% A .5%B, >13.5~
22.5 min 47 20% —85% A 5% B) ; i 1% : 0.4 ml/min; £ I : 40
C s KM K 2 237 nm; PEFEE 5 ul,
22 BRHEE
2.2.1 MRS  RBGEAET AL ZE N FE ), WH4n,
A1 g KEBFRE, BRI P RS %5 A R 50 ml, 7R
JE JT S, B AR 3 30 min (B3 250 W, 4% . 40 kHz) , JH0¥2
FRAE i, FH e 2 i o i, 45, B
2.2.2 XTHREEEARE KRR RR SR aR R R %
BEAE A 3, 4- UM MEREZS T B2 (4, 5- T WIHEREZS T IR T A oS
i, BT [E - 50 mIAF R A B A A IR R R I
F&5), RIAS 5 Aoy i ik & 43514 0.70.,0.21.,0.83.,0.61.,0.18
mg/ml A X HE S
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Fig 1 UPLC chromatograms
A.substance control; B.test sample; 1.chlorogenic acid; 2.cryptochloro-
genin acid; 3.3, 4-dicaffeoylquinic acid; 4.forsythoside A; 5.4,5-dicaf-
feoylquinic acid
PEWRNA, W75 LA ETE I R 1,
F1 ERAFEREMEEE

Tab 1 Results of regression equation and linear range

FEMIRSY [EIEygE: r LM, pg/ml
B y=8102809x—4519.6 09999 0.035~0.7
R y=3000 356x—1253.7 09999 0.011~0.21
R A y=604 169x—3 316.1 09997 0.042~0.83

3, 4-Z IRk A TR y=2000321x—2 420.8 0.999 9 0.031~0.61
4.5-ZIsE TR y=1005 132c—1065.3 0.999 8 0.009~0.18

25 FEEERE

BC“2.2.27 00T X BRSO o, 3 2.1 I S AR E
SLUEREINAE 6 0. 455 SRR RS RR S ERTT A L3, 4-
WA G 45 7 R L4, 5- I MEBEZE 7T ER 1 RSD 43 51 h 1.48% |
1.30% .1.09% .1.20% .2.06 % , 2 L AAG 25 )3 KLU
2.6 FEEMIRAIE

B2.2. 17350 B AR A GE 7, A IR RCEE 0.2.4.8 .12,
24 hEHZ“2. 170 N OSSR E . S50, SRR | R
1% EREETT A3, 4-MMEREZS TR .4, 5- INHEGEZE T IR 1)
RSD43141.10% . 1.15% . 1.47% .1.56% .1.71% , WL
TRIAE 24 h INFEME R I .
2.7 EEMRE

HURE b (L5 : 110121) A 3, 4% 2.2.17 00T 5 i
ARSI, S 6 0, F 2.1 R @ A PE DR G L 4
R GRRIR B sk R R IR T A L3, 4-ZIHERESS TR (4, 5-
T MMERE S T ER A RSD 25 1.77% 1.94% . 1.48% .0.97 % .
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1.07% , RWIA LM E L VE R AT
2.8 IEFEH R

I BERRE A (L 110121 N2 0.5 g, 3L 6 7,
FEBFRE A BIIA—E TSR R IR | a5 MR 1T AL
3, A- T MIMETE ZE TR L4, 5- WM 4 T R 0T RSV, Hi
“2.2.17 T Jr LA B R, HC2.1 U (A R
D E IR R ek 25 1 3R 2.
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Tab 2 Results of recovery tests(n==6)

R Bk, BRAE, MUAGE, SR, REE FhiEE RSD,
Sk g mg mg mg Wk, % R, % %
SRR 0501 1659 1610 3237 9801 972 162

0503 1665 1610 3207 9580
0506 1674 1610 3219 9597
0504 1667 1610 3212 9597
0502 1662 1610 323 97.64
0.504 1669 1610 3275 9976
e 0501 0361 0420 0790 10206 982 226
0503 0363 0420 0764 9557
0506 0365 0420 0781 99.14
0.504 0363 0420 0775 98.07
0502 0362 0420 0769 9690
0504 0364 0420 0774 91713
HERARRTT A 0501 2175 2250 4362 9719 91 222
0503 2183 2250 4347 9620
0506 2195 2250 4417 98.77
0.504 2186 2250 4341 9579
0502 2179 2250 4464 10155
0.504 2188 2250 4423 9932
34-TIMEBEZE TR 0501 1559 1570 3124 99.70 975 2.05
0503 1564 1570 331 9981
0506 1573 1570  3.068 9524
0.504 1566 1570  3.103 9789
0502 1562 1570 3.063 9563
0504 1568 1570  3.084 9656
4,5-ZIMEREZE TR 0501 0452 0520 0964 9848 965 129
0503 0454 0520 091 9759
0506 0456 0520 0952 9540
0504 0454 0520 0951 9557
0502 0453 0520 0952 959
0.504 0455 0520 0955  96.10
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TBL 12 13 P61 I I S o A5 B, 40 44 2. 2.1 3
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SRR &= L el e e A NP o e R E o
HIHRE 210,237,254 .280, 320 nm K AL %I L 455
7 5 RNREIN A E 237 nm P AN BAT B R 9 H Ay
B R, W A R . PRI, 3564 237 nm AR ARSI
£
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EHHEET HEE-0.1% MRS . £ IE-0.1 % Wy i R
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3 HREENEER (mg/g, n=3)

Tab 3 Results of content determination of samples (mg/g,

n=3)
ah
T GER REER  EEEEITA 3.4- BT 4,5- MR
o121 331 0.72 434 311 0.90
110147 452 0.94 381 217 117
110220 277 0.96 3.16 251 0.69
110241 2.00 0.74 2.93 243 0.48
110601 2.48 0.96 327 288 0.66
110610 2.93 0.99 329 244 0.78
10710 2.57 0.82 3.65 2.68 0.58
10725 2.67 0.87 2.85 2.02 0.68
110807 342 100 347 2.62 0.86
110817 1.97 0.78 3.20 2.76 0.42
110910 2.30 091 3.88 3.00 0.49
120515 1.49 0.65 242 245 031
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