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& E:. BH @57 RP-HPLC VAR e SURIERE ORI (JQOL) HHAFERE. HEHr. HEREL. dMv:fisE. BIEAERT .
TARZE. PIBLR . BRATHIZE . EMHE. REATAZE . 250 FHRET R 5-O-F IR BDREEF 19 515 A% R Zorbax
Eclipse XDB-C g 4% (250 mm X 4.6 mm, 5 um); ZJE-5.0 mmol/L KH,PO, ¥R CHifARR 77 pH {45 3.00 (15:85)
WA, BREEUEML, ABUAEN 1.0 mL/min. R OREEE. HEI. HERE. EIRE. BEART. TAE. MR,
BRATEAZE . JEIGmE. SRERATEAZE . B54F . FHRRE R 5-O-F LY BRI 13 Fh ks Refig ik 2R LF 7 59 HEeMEVa I 4y
W14 2.08~31.22 pg/mL (r=0.999 5). 4.01~60.15 pg/mL (+=0.999 2). 10.09~151.31 pg/mL (+=0.999 2). 4.98~74.63 pg/mL
(r=0.999 4). 2.05~30.74 pg/mL (+=0.999 6). 4.10~61.46 pg/mL (r=0.999 6). 2.93~43.98 ug/mL (r=0.999 3). 2.04~
30.66 pg/mL (r=0.999 5). 12.54~181.55 ug/mL (+=0.999 7). 53.95~89.23 pg/mL (+=0.999 5). 12.05~180.68 pg/mL (r=
0.999 5). 5.97~89.51 pg/mL (+=0.999 4). 7.99~119.82 pg/mL (r=0.999 6, I 25355 4 98.8%- 98.6%- 101.2%.
99.4%. 100.1%- 99.7%- 98.9%- 99.4%. 100.5% 98.7% 101.2%. 98.3%+ 99.1%, RSD 7354 1.9%. 1.8%. 1.5%- 0.8%:
0.6%+ 0.9%. 1.2%. 2.0%. 1.6%. 0.8%. 1.4%. 1.5%. 1.7% (n=6). 9 {t¥ JQOL Hik i rPArEE. HEIF. HEmig. 4
FENEHE. BRI BARE. PIZLR. KATiHZER. JEiREE. FRRATHAZER . BETF. FHRRETIR 5-O-H 3L 4 17 B K BT i
IR 0.229~0.259 mg/L. 1.231~1.260 mg/L. 0.849~0.877 mg/L. 0.357~0.371 mg/L. 0.149~0.169 mg/L. 0.941~
0.967 mg/L. 0.529~0.547 mg/L. 0.269~0.294 mg/L. 1.039~1.067 mg/L. 0.043~0.064 mg/L. 3.631~3.649 mg/L. 0.157~
0.183 mg/L. 0.068~0.084 mg/L. £5i€ LB RELF, PUdififl, FEILMEL, WTHT JQOL 1 mim¥iil.
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Simultaneous determination of thirteen constituents in Jiuwei Qianghuo Oral
Liquid by RP-HPLC
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Abstract: Objective To establish an HPLC method for the simultaneous determination of catalpol, liquiritin, ammonium
glycyrrhizinate, asarinin, verbascoside, atractylodin, ferulic acid, imperatorin, notopterol, isoimperatorin, baicalin, prim-O-
glucosylcimifugin, and 5-O-methylvisammioside in Jiuwei Qianghuo Oral Liquid (JQOL). Methods The analysis was performed on
Zorbax Eclipse XDB-Cg column (250 mm X 4.6 mm, 5 pm) by gradient elution of acetonitrile-0.005 mol/L KH,PO, (adjusting to pH
3.0 with phosphoric acid) (15 : 85). The flow rate was 1.0 mL/min. Results The linear ranges of catalpol, liquiritin, ammonium
glycyrrhizinate, asarinin, verbascoside, atractylodin, ferulic acid, imperatorin, notopterol, isoimperatorin, baicalin, prim-O-
glucosylcimifugin, and 5-O-methylvisammioside were 2.08—31.22 pg/mL (r = 0.999 5), 4.01—60.15 pg/mL (»=0.999 2), 10.09—
151.31 pg/mL (r=0.999 2), 4.98—74.63 pg/mL (r = 0.999 4), 2.05—30.74 ug/mL (r =0.999 6), 4.10—61.46 pg/mL (r = 0.999 6),
2.93—43.98 pg/mL (r = 0.999 3), 2.04—30.66 ug/mL (r=0.999 5), 12.54—181.55 pg/mL (» = 0.999 7), 53.95—89.23 png/mL (r =
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0.999 5), 12.05—180.68 pg/mL (»=0.999 5), 5.97—89.51 pg/mL (r =0.999 4), and 7.99—119.82 pg/mL (r = 0.999 6). The average
recoveries (n = 6) were 98.8% (RSD = 1.9%), 98.6% (RSD = 1.8%), 101.2% (RSD = 1.5%), 99.4% (RSD = 0.8%), 100.1% (RSD =
0.6%), 99.7% (RSD = 0.9%), 98.9% (RSD = 1.2%), 99.4% (RSD = 2.0%)), 100.5% (RSD = 1.6%), 98.7% (RSD = 0.8%), 101.2% (RSD =
1.4%), 98.3% (RSD = 1.5%), and 99.1% (RSD = 1.7%), respectively. The contents of nine batches of the catalpol, liquiritin,
ammonium glycyrrhizinate, asarinin, verbascoside, atractylodin, ferulic acid, imperatorin, notopterol, isoimperatorin, baicalin, prim-O-
glucosylcimifugin, and 5-O-methylvisammioside were 0.229—0.259 mg/L, 1.231—1.260 mg/L, 0.849—0.877 mg/L, 0.357—0.371
mg/L, 0.149—0.169 mg/L, 0.941—0.967 mg/L, 0.529—0.547 mg/L, 0.269—0.294 mg/L, 1.039—1.067 mg/L, 0.043—0.064 mg/L,
3.631—3.649 mg/L, 0.157—0.183 mg/L, and 0.068—0.084 mg/L. Conclusion This method is simple and rapid, and can be used for
the quality control of JQOL with satisfactory separation and repeatability.

Key words: Jiuwei Qianghuo Oral Liquid; catalpol; liquiritin; ammonium glycyrrhizinate; asarinin; verbascoside; atractylodin; ferulic

acid; imperatorin; notopterol; isoimperatorin; baicalin; prim-O-glucosylcimifugin; 5-O-methylvisammioside; RP-HPLC
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(15 :85), FREVENE: 0~5min, 15%ZJE; 5~30
min, 15%~80%ZJE; 30~32 min, 80%~15%<,
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i : 32~40 min, 15%Z M AFUAE A 1.0 mL/min;
S B AKIE: 0~5.0 min & 210 nm, 5.0~9.0
min _& 237 nm, 9.0~10.0 min 24 287 nm, 10.0~17.0
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1-catalpol 2-liquiritin 3-ammonium glycyrrhizinate 4-asarinin 5-verbascoside 6-atractylodin = 7-ferulic acid 8-imperatorin 9-notopterol

10-isoimperatorin  11-baicalin  12-prim-O-glucosylcimifugin 13-5-O-methylvisammioside
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Fig. 1

HPLC-DAD chromatograms of mixed reference substances (A), JQOL sample (B), negative control without

Notopterygii Rhizoma et Radix (C), negative control without Saposhnikoviae Radix and Atractylodis Rhizoma (D), negative

control without Asari Herba, Chuanxiong Rhizoma, Angelicae Dahuricae Radix, Scutellariae Radix, or Rehmanniae Radix (E),

negative control without Glycyrrhizae Radix (F)
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FIREE 50 pg/mL. AR E 25 pg/mL. BEAERE T
10 pg/mL. AR % 20 ug/mL. FIBLREE 15 pg/mL. KK
HIHE 10 pg/mL. JETERE 60 pg/mL. F¢RKETHH %
30 pg/mL. #EAF 60 ug/mL. JHERZEF 30 pg/mL
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IF% “2.37 TR Tk 4% 5 IS B
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XF R BT B D RAR B (OO BEATEAEMIE, 43
B 13 AN AR AERZ T RE . FHOCREL () FlZk
PEJOFE, &5 300 N AERE Y=34.23 X+33.745, r=
0.999 5, 2.08~31.22 pg/mL; HH 1 Y=564.22 X+
93.62, r=0.9992, 4.01~60.15 pg/mL; HH R
Y=66.21 X+8.539, r=0.999 2, 10.09~151.31 pg/mL;
YI~EHE % Y=7.358 X+0.839 5, r=0.999 4, 4.98~
74.63 ug/mL; BEALPIT Y=7438.1 X+84.38, r=
0.999 6, 2.05~30.74 pg/mL; AR Y=9.637 X+
47.48, r=0.999 6, 4.10~61.46 pg/mL; [ZEIR Y=
44.62 X+843.5, r=0.999 3, 2.93~43.98 pg/mL;
RKATH1 2 Y=5.374 X+83.41, r=0.999 5, 2.04~
30.66 ug/mL; FEHHHE Y=5.397 X+0.482,7=0.999 7,
12.54~181.55 pg/mL; SRKHTEAER Y=49.35 X+
73.22, r=0.999 5, 53.95~89.23 ug/mL; A FF
Y=28345 X+2364, r=0999 5, 12.05~180.68
ng/mL; FHRRZETFF Y=75.25 X+6.324, r=0.999 4,
5.97~89.51 ug/mL; 5-O-FFRL4E b KEE T Y=
4385 X+0.738 4, r=0.999 6, 7.99~119.82 pg/mL.
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KAF S FHRRE TR 5-0- A L2 J ] K e 77 1) o ek
JE, SERIE 1. 9 Hbik JQOL Btk i kel H e
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TERR 1T 5-O- FF BE 4 17 B K B 1 o 894K B2 43 )
4 0.229~0.259 mg/L. 1.231~1.260 mg/L. 0.849~
0.877 mg/L.0.357~0.371 mg/L.0.149~0.169 mg/L.
0.941~0.967 mg/L. 0.529~0.547 mg/L. 0.269~
0.294 mg/L+1.039~1.067 mg/L.0.043~0.064 mg/L.
3.631~3.649 mg/L. 0.157~0.183 mg/L. 0.068~
0.084 mg/L. 45 FL WA TS 1A 13 Flse sy i)
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Table 1 Determination of samples
JREE P/ (mg L)
it HRE g1 BE i} SRR TR 5-0-F Y
Pl B GARFE R JE T BEAAT
M NRFE OB tHz HE A BOK R
150912 0.251 1245 0.874 0368 0.163 0955 0538 0287 1.053 0064 3.649 0.183  0.083
150913 0.241 1255 0.871 0371 0.158 0964 0.529 0289 1.063 0057 3.648 0.180  0.084
150914 0.259 1247 0.869 0371 0.157 0958 0.534 0294 1.067 0056 3.641 0.176  0.081
151102 0.244 1258 0.855 0362 0.166 0948 0537 0278 1.049 0051 3.638 0.177  0.077
151103 0.239 1252 0.851 0359 0.169 0.947 0547 0277 1.047 0.049 3.637 0.168  0.074
151104 0235 1260 0.849 0357 0.161 0941 0541 0269 1.045 0.048 3.642 0.167  0.071
151222 0229 1238 0.872 0363 0.154 0967 0.532 0283 1.039 0049 3.633 0.157  0.068
151223 0.234 1234 0.867 0358 0.152 0954 0.532 0284 1.041 0043 3.631 0.161 0.071
151224 0236 1231 0.877 0367 0.149 0958 0.536 0290 1.043 0048 3.631 0.163  0.072
NGRS CE-HRKER . CE-LKBHR & 43-44.
- — S PRI L - AR S — AT KR [31 RS, £ ORI, XA HPLC W JUbkIENs hurh 8
R — A T R AR 2 R R A KA. HRBMrERRESE [J. P, 2010,
e _ o o . 32(11): 1914-1916.
PRI R s [R5 52 7 AN R FE i — &K »
G (20, 50, 100 mmolL) # . g 8 K M HPLC BRI Ak 57 PO
AT A2y 9 (0T MmOV TP, HEWER o [0 2500 BT A K. 2014, 25(44):
SE T 5.0 mmol/L #FIR — U B/KIIG: MDA T 4206-4208.
AN pHAE M (pH 2.5, 3.0, 3.5, 4.0, 4.5), [5]  SRJUFE. HPLC JIl5E JUMK 367 AL B S H i 22
fifie 7 pH 3.0 Adpe M pH {H; 5 %5 T ANE T G [I]. SRILTEEBE AR, 2011, 26(5): 13-14.
(HESVRLWRESE [6] ZEViFh, FAHM, Wik, . RP-HPLC IERIMMIEN
SIS ST F 4 BE AR Y KA I v 13 Fki o33t WRIETE AL TH R R4S 5 FA B0R & i (7], JRRA
BS
FFISE, 76 210 nm W K FRMEERS, 76 237 nm % iR SR, 2016, 33(2): 114-119.
3 > == X Bn 2 N Sy
KRR 5 H R, (6 287 am g TRy 01 0 B, ST MR
N o N NN X 2= B = . 2, s s :
WAV, 76 330 nm WK FRMEARE. B8 o 12
R B SACHETT, WA RS I TG o g 1
WS BECTEHITY, €5 310 nm B FRIMDSIRRE. g e 1 s kR 1 2
EMHUﬁH%EE’KﬁUﬁH%7 E 280 nm Wfiﬁ?*ﬁﬂ”ﬂﬁ ﬁﬁﬁﬁ%é\%ﬂ’ﬂ%ﬂrﬁj [J] %%éﬁ%, 2009, 28(11)2
EAF, 1 254 nm PR TR RRE TS 5-0-F 3 692-694.
Y ST SR B o [91 Ml £k, % AR, sksemh. RO Rkl e Juk
WE S RLNT, 55 SCHRARIE T AL RORE AR FEE UL AT ] R AT T S (0] P EE
FB, ARSZISIE R JQOL W g, wistr. i B2y, 2014, 33(24): 2053-2055.
Bl FHRRZETE. RRTHH 255 S R 22 1 i 12 [10] ﬂﬁ%ﬁ,\?{i I ﬂ%%?ﬁ%ﬂ%ﬂ*ﬁﬁﬁﬁiﬁ%/ﬁm
HER, BUTRAG LA KA %R, A E R e Sk T (1], P E 2, 2014, 23(15): 4-6.
B L 2 P MR B B S (U] ) B %, BRb Ak, /N, . b2 s &
Her=PI= PRI (Q-Marker ): o257 TR UBF S (7). Sy,
S 3k 2016, 47(9): 1443-1457.
[11 HEZyde [S]. —&B. 2015. [12] 3k %, ¥ %, HEH, % P LR EEED
[2] #®IME, & B, ARG, HPLC U@ JUBRIERG AL H (Q-marker) HIF5T: 4 2R 50 VP A B 5T AR AT 5T
RIS & (] SR A B, 2010, 25(5): [7]. "F%i2Y, 2016, 47(9): 1458-1467.





