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Simultaneous Determination of Ten Constituents in Qingging Granule by Quantitative Analysis of
Multi-components by Single-marker
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Medicine, Nanjing 210028, China; 2.Jiangsu Zhonghao Pharmaceutical Co., Ltd., Nanjing 210036, China)

ABSTRACT: OBJECTIVE To establish a method for simultaneous determination of ten bioactive components in Qingqing
granule by quantitative analysis of multi-components by single-marker(QAMS). METHODS Qingqing granule was chosen as
the research object, baicalin as index, relative correction factors of gallic acid, albiflorin, paeoniflorin, liquiritin, glycyrrhizic
acid, wogonoside, baicalein, wogonin and berberine were established by HPLC and calculated to achieve QAMS. The contents of
10 components in the samples were determined with the external standard method. The accuracy of the method was validated by
compare the results of the above two methods. RESULTS No significant differences were found between the calculated results
by QAMS and the measured results by external standard method. CONCLUSION The described method is reliable, accurate,
and can be used to control the quality of ten bioactive components of Qingqing granule.

KEY WORDS: Qingqing granule; quantitative analysis of multi-components by single-marker; relative correction factor; HPLC;
quality control
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Waters 2695 = RURAH (i 4 (3 [E Waters 24
Fl); Agilent 1100 & FGRH G (3L E Agilent
v #l); Promosil Cig (250 mmX 4.6 mm, 5 pm).
Akasil Cg #£(250 mm X 4.6 mm, 5 pm). Alltima C g
H:(250 mmX4.6 mm, 5 um); MEEFEL T TR
PG MR A F]); KQ-S500DE 7 Hirda i 7 i i
veds (Rl AR A R A A]): Millipore 46
/K#5(32 E Millipore A &),
1.2 ik

T B BURL (VL 7548 T = 25 3 9 B B i) s %t
i R TR 110831-201204). Aj 25 (dit
5 i 110736-200732) . H # 1 (#it 5 111610-
201005) HHERRHEILAHLT: 731-9202). HE 1
(5 : 0715-9708). X HHL T : 111595-201306)
WHEE RS 111514-200403). £hE /N EERH (L
51 0713-9906), 310 H H £ i 24 dn ks g i S B s
FATH (LR AR LB AR, S
12-1002); P33 &5 (R 3 25 AR A R 2
7, fit5: H-019-110325). Fi&X I H4L HPLC
TR — AR A I L T 0 B 0>98%, ATk & i
Mg e R EE AN 20 i al, Koviat
K, HAREFNI R o4l
2 HEEHR
21 FTEEEE
211 & B M~ Promosil Cig £+
(250 mmX 4.6 mm, 5 um); s A LHE(A)-0.1%
Tl B 7K W5 W (B) » B FE ¥E B (0~10 min, 5%A—
18%A; 10~20 min, 18%A—20%A; 20~30 min,
20%A—30% A; 30~40 min, 30%A—50%A; 40~
50 min, 50%A—5%A); ¥ii# 1.0 mL-min"'; A6
35 °Cy 4y BUAEP K E (0~18 min, 230 nm, A&l
BETR. A2 RATZ; 18~24 min, 237 nm,
Kol 54, 24~32 min, 280 nm, ¥ 5T,
32~34 min, 345 nm, F/NEERH; 34~40.4 min,
280 nm, MV ESH . HEHK; 40.4~42 min,
237 nm, KGHHER; 42~50 min, 280 nm, Fill
NEER. £ LREEZXGT, SHAS T EER
i, BT, ARE 1.
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WHR: -HER: 10-MHEER.

Fig.1 HPLC chromatograms

A-standard solution; B—sample solution; C—negative solution; 1—gallic
acid; 2—albiflorin; 3—paconiflorin; 4-liquiritin; 5—baicalin; 6—berberine;

7-wogonoside; 8—baicalein; 9—glycyrrhizic acid; 10—wogonin.

212 XEGERPES HBEE TR, B
ATEE AT, H B, HEEER AR . ST
DA, WE R, WS R. BB/ R
s, K EARE, N R4 E 230 0.223,
0.748, 0.118, 0.665, 1.980, 2.600, 1.060, 0.128,
0.226, 1.570 mg-mL™" [ 8 5 B i B — ik 45 TV
T3 ) K 2 W 0 B i TR 1.0, 0.5, 1.5,
1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0 mL, &[f— 10 mL
=T, WA, fIARANEEBEREE TR
0.022 3 mg-mL™', EX5H 0.0374 mgmL™, A5z
#0.017 7 mg-mL™", HHFH 0.066 5 mgmL™", H
O A A 3L 01980 mgmL', X
0.260 0 mg-mL™", WHZEFH 0.106 0 mg'mL™", #
%2 0.012 8 mg'mL ™, W H X 0.022 6 mg'mL ™,
RN BERH 0.157 0 mg-mL ™). ¥ FIRIBIRRAE T
4 CukF, &H.
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213 RSB mEE BB BRE R, B
9, H4iRmZ 1 g, KEEE, EREHEIRY,
FEHMNFG W 25 mL, FREEE, HELEGC)
300 W, % 40 kHz)30 min, 74, FHEE
&, HAOEAERRWER, #5, B, I
sygw, RIS,

214 IS WSE S AT A RIS 2
M, BREFE. BE. AN HEAHM, fhls
T2 % BB VR i, T A K A T ) ) % T
I 1% 9 e X A

215 ZMEJEH FSEMREL “2.1.27 TR IRA XS
W SRR 2, 5, 10, 15, 20, 25, 30 pL BERE T,
LTI AR (V) AL bR, BEFEE(X, pg) WBEALARZ:
HIbRUE 2. 45 R 1.

"1 AAptEE4

Tab. 1 Standard curve of ten constituents

H 5 2 P LT r
WETH]R  0.0446~0.6690  Y=2.00x10°X+92.83x10° 0.999 5
HATH 0.0748~1.1220  Y=2.68x10°X-5.93x10°  0.999 9
AT 0.0354~0.5310  ¥=2.37x10°X-0.27x10°  0.999 8
HEF  0.1330~1.9950  y=2.16x10°X=1.11x10*>  0.999 9
HER  03960~59400  Y=4.87x10° X+1.05x10°  0.999 9
WHHF 0.5200~7.8000  ¥Y=3.83x10°X+2.54x10°  0.999 9
WHEEH 02120~3.1800  ¥=4.75x10°X+9.68x10*  0.999 9
FEE  0.0256~03840  ¥=6.14x10°X-4.98x10*  0.999 9
DEEE 0.0452~0.6780  Y=7.08x10°X+7.16x10°  0.999 9
/NBETH, 0314 0~4.7100  Y=4.51x10°X+2.64x10*  0.999 9

216 AR EEIRE B EAREA X ESE
W, 4% “2.1.17 TR Ak s g gt rE 6 Wk,
ERBTIR. AAH. A4E. HEF. HER.
WEL ., DOEEE ., EER. DUEE R DB
WY, L RSD 43518 0.40%, 0.29%, 1.01%,
0.28%, 0.34%, 0.38%, 0.35%, 0.29%, 0.38%,
0.34%, FRINCHIIRE % R U

217 FmEtERie  BUE— SR E, T
BodlJs ) 0, 2, 4, 8, 12, 24 hitkke, MEKE
T AT A4, HET., HER. &%
. WHESH. BEER. WES R, NEERIEH
AR RSD 40518 1.73%,  0.73%, 0.64%, 1.56%,
1.83%, 0.60%, 1.38%, 0.52%, 1.37%, 0.98%,
Fe AR RIS 10 S FRIN R 1E = IR A
24 h WEEARFRE

218 EEMHRIE HULS A 20140510 fiE i M
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ki, WEAH, HUERYZ) 1 g, PAT 6 4, KEEMRE,
P “2.1.37 TR LSRG, A RINERET
fe. EATHE. AjEHE . HEE. HRER. w5,
DB WE R, DEE R DR P
FE43 A 0.723, 0.284, 0.464, 1.019, 2.629, 9.306,
2.013, 0.563, 0.554, 2.055mg'g', H RSD 434
N 1.14%, 1.18%, 2.67%, 0.58%, 0.80%, 0.77%,
1.35%, 0.47%, 0.63%, 0.61%, FAARLEEE
B .
219 mEEEKERRE DRomSEdS:
20140510)IFE MO B TR BATHE. AghE. |
HAF, HEER. HET. NEEE. HER. W
F R /NS = BN 0.723, 0.284, 0.464,
1.019, 2.629, 9306, 2.013, 0.563, 0.554,
2.055 mg-g VKK 6 4, B 0.5, FEERE, B
HEEHEMF, 2Rk MAE 0.365 mg KB T
iz, 0.144 mg AXGHF. 0.235 mg A7 Z51F. 0.507 mg
HEH . 1.32 mg H R 4.63 mg B4, 1.02 mg
WS, 0.282 mg BHH K. 0275 mg WHFHE K.
1.022 mg /NBEGR XS BE S % 1mL, 1% “2.1.37
T i) 4 L A, IFE “2.1.17 OUF Bk gk
FEFERESS BT, THEREINRER . AREETR. B4
. AT E, HEE, HER, m5E., RS
. BB R, WES R NEERT T8 IR B i
KR 97.04%, 97.33%, 96.77%, 96.07%,
96.93%, 97.28%, 96.32%, 98.09%, 96.70%,
98.60%, F RSD 4354 1.57%, 1.74%, 1.74%,
1.03%, 1.08%, 1.35%, 0.87%, 1.73%, 0.89%,
0.94%, R W% J5 1L HERf B 00T o
2.2 X IER T HIE

PASE S H NN AR, 78 IR KR 2 (176 Bl Y 44 B8
A Sim=lfu=(WiX A) (W X AR 4, J9
SWETAR, W RNSYIREE, A, RHABH S m
WAL, W, NHARA Sy m W), HRitERE
T AT AZ4E. HER., HER. N8
K. WE R, B R ADNEER A AL E R
T, SR W 2,
2.3 XIS IEDE I E A A R
231 iR K E RO AR R B B “2.1.27
TR VR A HR A R 2, 5, 10, 15, 20,
25, 30 pL, HEESEFRE TR, AATT. A
i, HEH., HER. NESH., J5R. W)
AR DB IER . SRERT
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Waters 2695 Agilent 1100 2 Fft i5 OBAH (3 R 4t
Promosil C;g(250 mmX4.6 mm, 5 pm). Akasil
C13(250 mm X 4.6 mm, 5 um). Alltima C;g(250 mm

R2UIEEN SRR BT
Tab. 2 RCFs with baicalin as reference

X 4.6 mm, 5 pm)3 AL, BTSRRI RS IE
TR RSD W 3. 4iREIR, AR KA
[ ) B A R A IE I 7 22 R IR AN B 2

oAb e 73 AR XS T 35 R A A I BT

HEREAR/ L — — ‘ . _
BRTR FATH SENE HEH H R DUREH HER WEER /N BER
2 0.5177 0.653 6 0.5326 0.534 4 0.1310 1.238 7 1.614 5 1.730 1 1.1338
5 0.521 4 0.659 6 0.549 8 0.542 8 0.126 1 1.2327 1.622 7 1.7157 1.1479
10 0.4923 0.671 9 0.544 7 0.548 8 0.1256 1.2375 1.657 5 1.664 9 1.1553
15 0.528 1 0.678 0 0.562 4 0.553 2 0.1256 1.2382 1.562 2 1.681 4 1.157 7
20 0.5123 0.683 3 0.548 0 0.5572 0.126 3 1.2403 1.584 6 1.650 5 1.171 8
25 0.500 4 0.687 6 0.542 7 0.5613 0.127 1 1.2430 1.609 2 1.703 4 1.180 5
30 0.516 1 0.689 8 0.5557 0.562°5 0.127 5 1.242'1 1.6311 1.753 7 1.1842
FME 0.512 6 0.674 8 0.548 0 0.5515 0.127 1 1.238 9 1.6117 1.700 0 1.161 6
RSD/% 2.41 2.06 1.74 1.85 1.48 0.27 1.93 2.16 1.57
T3 A B OUE Ao AT 5 B AR XA IE T
Tab. 3 RCFs determined by different instructions and columns
o m ik FOAy B3 AR R T 28 25 18 R AE R AR IE PR B
wETR AN SERE HE HER  NESET WER OIER DER
Waters 2695 Promosil Cjg 0.512 6 0.674 8 0.548 0 0.5515 0.127 1 1.238 9 1.6117 1.700 0 1.161 6
Akasil Cig 0.5172 0.6410 0.538 1 0.540 8 0.124 0 1.226 4 1.582'1 1.676 9 1.156 3
Alltima Cg 0.5126 0.642 0 0.5417 0.5311 0.126 9 1.2279 1.637 5 1.660 0 1.153 4
Agilent 1100 Promosil Cjg 0.5239 0.677 0 0.5356 0.549 1 0.1259 1.2330 1.644 7 1.695 4 1.152 6
Akasil Cyg 0.5221 0.6750 0.539 4 0.547 2 0.125 4 1.2313 1.606 1 1.654 1 1.1522
FEIE 0.5177 0.662 0 0.540 6 0.543 9 0.1259 1.2315 1.616 4 1.6772 1.1552
RSD/% 1.01 2.83 0.87 1.51 1.00 0.40 1.56 1.22 0.34

232 AFEEIEFESE £ 2 DS EXEL
“C—W ZPE7 RIS AT A% 5L, [FDN Waters
2695 01 2 48 K Promosil C13(250 mm X 4.6 mm,
5 pm)fEiEE, ERWNE 4, YLBH 7 AXARL E R T
FEAN A S5 % B RO A AT 1% .

RT3, —FBCR H AR B IS 1) 22 B G £R B 55 2
B & Ol IR AR AL S B3 U 58 AP B RR AR
SR AL AR T E T OR B B 1] 2 A X R B
EAEAF GRS . AR S EEE ERES .
SERIRH, OREEIN 1) 22 ) P B B U . (RSD>5%) ,

2.4 FyiZH 5y € v 1) 5 £ AN ARy i e 8 Sr AR AR DR BB B B AH
15 I AE A E AL RIE “— I 2 977 VLN H XPEUN, DR R E A, SR WK 5.
R4 AE LR EMARERTHE
Tab. 4 RCFs determined by different laboratories
HEFE fasumurn Saswmant [asumne St S [rsumass fasumss [rsumass S
K#/UL Labl Lab2 Labl Lab2 Labl Lab2 Labl Lab2 Labl Lab2 Labl Lab2 Labl Lab2 Labl Lab2 Labl Lab2
2 0.5177 0.4907 0.6536 0.6239 0.5326 0.5356 0.5344 0.5063 0.1310 0.1243 1.2387 1.2223 1.6145 1.6633 1.730 1 1.669 6 1.1338 1.1216
5 0.5214 0.5324 0.6596 0.6401 0.5498 0.5346 0.5428 0.5252 0.126 1 0.1228 1.2327 1.2160 1.6227 1.6202 1.7157 1.6478 1.1479 1.1302
10 04923 0.5109 0.6719 0.650 8 0.544 7 0.5325 0.5488 0.5340 0.1256 0.1232 1.2375 1.2179 1.6575 1.5966 1.6649 1.6809 1.1553 1.1355
15 05281 0.5190 0.6780 0.654 1 0.5624 0.5379 0.5532 0.5370 0.1256 0.1230 1.2382 1.2194 1.5622 1.6031 1.6814 1.6868 1.1577 1.1387
20 0.5123 0.5236 0.6833 0.6573 0.5480 0.5633 0.5572 0.5397 0.1263 0.1237 1.2403 1.2191 1.5846 1.6225 1.6505 1.6873 1.1718 1.1446
25 0.5004 0.5163 0.6876 0.6623 0.5427 0.5409 0.5613 0.5417 0.1271 0.1241 1.2430 1.2225 1.6092 1.6544 1.7034 1.6961 1.1805 1.150 6
30 0.516 1 0.526 0 0.689 8 0.667 0 0.5557 0.5343 0.5625 0.5432 0.1275 0.1244 1.2421 1.2227 1.6311 1.6680 1.7537 1.7034 1.1842 1.1547
FHIME 05126 05170 0.6748 0.6508 0.5480 0.5399 0.5515 0.5324 0.1271 0.1236 1.2389 1.2200 1.6117 1.6326 1.7000 1.6817 1.1616 1.1394
RSD/% 2.41 2.61 2.06 2.25 1.74 1.98 1.85 2.44 1.48 0.53 0.27 0.21 1.93 1.78 2.16 1.09 1.57 1.02
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R"5 A FPUEE AL R E E
Tab.5 Relative retention time determined by different instruments and columns
- ik AHX £ B E
BETER  ANHE SEE HEAT HER  WEFT EFR NEFR MR
Waters 2695  Promosil Cyg 0.181 6 0.464 6 0.500 8 0.606 0 1.3340 1.104 3 1.2920 1.4119 1.023 7
Akasil Cyg 0.191 4 0.463 8 0.512 6 0.640 6 1.324 4 1.196 3 1.280 5 1.397 8 1.020 7
Alltima Cg 0.194 0 0.467 3 0.5415 0.644 7 1.3217 1.167 5 1.2843 1.448 1 1.045 1
Agilent 1100 Promosil Cg 0.181 1 0.464 8 0.509 3 0.606 4 1.323 4 1.104 6 1.292°5 14121 1.0259
Akasil Cyg 0.187 3 0.488 2 0.5135 0.597 2 1.3396 1.107 1 1.294 1 1.434 6 1.022 8
SFHIE 0.187 1 0.469 7 0.517 1 0.6190 1.328 6 1.136 0 1.288 7 1.4209 1.027 6
RSD/% 3.07 2.21 3.34 3.55 0.59 3.80 0.46 1.41 0.97

3 “=EI EESEMIMREERLLEMR
B 6 fLURIETE NI, 2 “2.1.37 TN Tk
R R, IR 2,117 TN Gl SR R

ME o 73 AR “—MEZIE” EMIRIE T HIE

TR 10 DR 15 &, IR T I iR Z2 K1
W2 MOTEIZESE, SRR 6. HIRFD, 2 M5
EAR S RERERES, RY B A
A T RURE A T2 73 R B VA

6 TR £k R B T R AT R R B LB (n=3)

Tab. 6 Contents of components by external standard method and quantitative analysis of multi-components by single marker

(n=3) mgg
WEH BETR HATH ATUH HHEHE
LETE1RY 4
a a b RSD a b c a b c a b c
20130518  9.217 0.729 0.694 -4.7 0.287 0.288 0.5 0.470 0.477 1.5 0.956 0.965 1.0
20130522 9.233 0.778 0.753 -3.2 0.285 0.287 1.0 0.539 0.556 3.0 0.961 0.971 1.0
20130605  9.221 0.748 0.729 -2.5 0.281 0.283 1.0 0.528 0.543 2.9 0.942 0.951 1.0
20140510  9.217 0.715 0.684 -4.3 0.281 0.283 0.6 0.456 0.473 3.7 0.940 0.950 1.1
20140514  9.573 0.800 0.783 -2.2 0.287 0.289 0.9 0.426 0.430 1.1 0.981 0.993 1.2
20140518  9.639 0.710 0.733 3.1 0.281 0.283 0.6 0.446 0.460 33 0.971 0.981 1.0
HER DA HER PEH R IINBER,
FE S
a b c a b c a c a b c a b c
20130518 2.639  2.668 1.1 2.022  2.041 0.9 0.540  0.547 1.2 0.548  0.548 0.1 2.060  2.080 1.0
20130522 2.809  2.833 0.9 2.026  2.044 0.9 0.540  0.546 1.2 0.544  0.544 0.1 2.046  2.065 0.9
20130605 2.606  2.633 1.1 2.005  2.021 0.8 0.542  0.550 1.4 0.536  0.536 0.1 2.082  2.102 1.0
20140510 2.616  2.643 1.0 1.995 2.014 1.0 0.560  0.546 1.1 0.532  0.536 0.7 2.082  2.103 1.0
20140514 2.753  2.781 1.0 2.046  2.066 1.0 0.586  0.594 1.4 0.554  0.555 0.1 2.142  2.163 1.0
20140518 2.809 2.836 1.0 2.064  2.083 0.9 0.586  0.594 1.4 0.556  0.557 0.3 2.178  2.200 1.0

E: a-fhhRiEs b-—Z PR oM IR ZE=(b-a)/aX 100%.
Note: a—external standard method; b—quantitative analysis of multi-components by single marker; c—relative error=(b—a)/ax100%.
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41 HEEMEREHEE

TEH SN IE 7 EE st , 2
#%2 | Waters 2695 HPLC, Agilent 1100 HPLC 2
WA IG5 ARANE S, 25 5 i,
H A Promosil Cig#E. Akasil Cis#:. Alltima Cjg
FER AT AT, MR ERFE RN ES
4, 1 Thermo C;g #£#1 Ultimate XB-C,g #£ 151
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4.3 / \ B 4% 1/;{: E’]'ﬁﬁ’f ¥, technology for Qingqing granule by multi-index compre-
hensive evaluation method [J]. Chin Tradit Pat Med(* i 25),

S IA B 2. 10 A3l 958 N
ARG 8 53 5 UL R 0.1 % B R K IR T . 2N 2008, 30(7): 1059-1062.
-0.1%BE MR /AKIBEW . L ME-0.5%UKEERR . Z.1E5-0.1% (3] BAOTD,LIY J, YANG Q, et al. LC/MS determination of
berberine and palmatin in rats plasma after oral administration
IR N ﬁ I]"“ . p: p.
%zﬂ( G MZﬁEjj{ﬁ‘ Ej] *H ’ //T H %%‘ Qj% A~ H ?ﬂ‘j’ of extracts Rhizoma Coptidis and its pharmacokinetics study
B DEEERNE, RAERFECNE-0.1%BEERKE [J]. Chin J Exp Tradit Med Form( [H 525 7 712 4 ),
ﬂﬁ?iﬂvmﬁjﬁﬁ 2010, 16(13): 186-189.
[4] SHU J F. Determination of scopoletin, baicalin, baicalein and
A N
A 56 A T WORL N 6], 38 S 5 VR A BRI farrerol in Qinbaohong Zhike capsule by HPLC [J]. Chin J
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