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Simultaneous determination of 10 constituents in Shuangqing Yanhou Tablets
by HPLC-QAMS
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Abstract: Objective To establish a new method of quantitative analysis on multi-components by single marker (QAMS) and validate
its feasibility and technical adaptability in analysis on Shuangqing Yanhou Tablets for the simultaneous determination of 10 main
constituents (citric acid, gallic acid, neochlorogenic acid, chlorogenic acid, cryptochlorogenic acid, isochlorogenic acid B, isochlorogenic
acid A, isochlorogenic acid C, ammonium glycyrrhizinate, and artemisia ketone). Methods Using Shuangqing Yanhou Tablets as
object, the above 10 constituents as indexes, three correction methods were used to establish the relative correction factor (fi)
between each component and gallic acid, respectively then to calculate the amount of each component and finally to achieve QAMS.
At the same time, the external reference method and regression equation method were used to determine the amounts of the above 10
constituents, to compare the difference between the calculated and real data of the three f, and to validate the correctness and
adaptability of QAMS. Results No significant difference was found in the quantitative results of 10 active constituents in three
batches of Shuangqing Yanhou Tablets determined by the calculated and real data. Conclusion The QAMS by three correction
methods is feasible and accurate to evaluate the contents of the 10 constituents in Shuangqing Yanhou Tablets.

Key words: quantitative analysis on multi-components by single marker; relative correction factor; Shuangqing Yanhou Tablets;

HPLC; citric acid; gallic acid; chlorogenic acid; ammonium glycyrrhizinate; artemisia ketone
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2.1.2 AN R o R A RO R
M. WETR. BIRR. SRR, BaiR. &
SRR A FLEEIR By FL4REIR C. H SR Ak
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Fig. 1 HPLC chromatograms of mixed reference substances (A), Shuangqing Yanhou Tablets (B), negative sample

without Mume Fructus extract (C), without Canarii Fructus extract (D), without Lonicerae Japonicae Flos

extract (E), without ammonium glycyrrhizinate (F), and without artemisia oil (G)
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Table 1 Results of linear relationships of 10 constituents

Dy EVEpiyEs r EEVEVEH /pg KPR / ng TR /ng
FrigR Y=2.3619 X—0.020 1 0.999 6 1.738~17.382 4.10 13.66
BETR Y=160.618 3 X—0.568 0 0.999 8 0.081~0.812 0.06 0.20
WLk IR IR Y=66.8127X—0.357 5 0.999 8 0.226~2.256 0.28 0.92
SRR Y=66.9067X—0.259 6 0.999 9 0.447~4.472 0.28 0.95
K2k R R Y=66.778 2 X—0.268 5 0.999 9 0.229~2.290 0.26 0.85
FEERIR B Y=82.8187X—0.576 4 0.999 8 0.226~2.264 0.29 0.96
FERIRIR A Y=82.984 9 X—0.323 5 0.999 7 0.116~1.162 0.25 0.83
FEErER C Y=82.3792 X—0.553 1 0.999 8 0.245~2.446 0.24 0.79
H R B Y=15.305 4 X—0.040 3 0.999 8 0.814~8.136 0.44 1.48
5 Y=103.018 6 X—0.709 3 0.999 9 0.150~1.502 0.04 0.12

FRUETHIAR ) RSD 23504 0.34%. 0.29%- 0.26%-

0.18%-+0.29%- 0.35%- 0.46%- 0.39%- 0.37%- 0.43%,
LN E R A Y/

2.1.8 Rtk BN 110503 [Rl— Ak
W, TR G 00 40 8y 124 244 36 hiEA
WA B, DR ik AR . 45 54T
MR, WETIR. IR, SRR, RaRm. 7
SRR By FRIR A, FLRIR C. H SR 4k
J5 i Wil Ve T AL RSD 20 514 0.86%0.94%0.91%-
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Table 2 fis with gallic acid as reference (multi-point correction)

FCAb e ARR T BT RRIN fius

HEFEARL /L

R SRR SRR RERR RERKB REHERA O FREFEKRC OHERPE  H
0.5 0.015 0.418 0.416 0.418 0.516 0.517 0.521 0.098 0.642
1.0 0.015 0.420 0.421 0.419 0.520 0.520 0.517 0.097 0.638
2.0 0.015 0.419 0.421 0.418 0.514 0.519 0.512 0.096 0.638
3.0 0.015 0.418 0.422 0.417 0.517 0.518 0.516 0.096 0.643
4.0 0.015 0.419 0.418 0.426 0.524 0.516 0.516 0.097 0.645
5.0 0.015 0.415 0.424 0.412 0.512 0.518 0.512 0.095 0.639
FIIME 0.015 0.418 0.420 0.418 0.517 0.518 0.516 0.096 0.641
RSD/% 0.99 0.38 0.63 1.10 0.83 0.30 0.69 1.28 0.50

(Y—b)/a=Ya—bla, HiT b {HMlH NiRZESE, 7F
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Table 3 Retention time (fz) and relative retention time (R#y) with gallic acid as reference determined on different columns

. tr / min
(i PR BE TR BiRR SRR RaRE RaRIR B FARR A FARR C HERpns E
AkzoNobel Kromasil ~ 6.58 1026 19.50  23.14  23.92 33.03 34.12 35.28 4479 5434
Lubex Kromasil 7.83 1223  21.03 2453 2524 34.27 35.48 36.44 45.00  55.40
Phenomenex Luna 8.13 1278  21.63 2525 2591 34.93 36.03 37.08 4565  54.88
Dikma Platisil 1112 1747 2445 28.09 2835 3731 38.72 39.61 4641 5590
e p: Rin
FFIR W TR B RR SRR R RE RaRIR B FARR A FORR C HEMmRps: i
AkzoNobel Kromasil (A)  0.64  1.00 190 226 233 3.22 3.33 3.44 437 5.30
Lubex Kromasil (L) ~ 0.64  1.00 172 201 2.06 2.80 2.90 2.98 3.68 4.53
Phenomenex Luna (P)  0.64  1.00 1.69 198  2.03 2.73 2.82 2.90 3.57 4.30
Dikma Platisil (D) 064  1.00 140 161 1.62 2.14 2.22 2.27 2.66 3.20
L5 ARKRRD/% 0 0 -9.47 -11.06 -1159  -13.04 -12.91 -13.37 -1579 -14.53
P 5 AR RD /% 0 0 -11.05 -1239 -12.88  -15.22 -15.32 -15.70 -1831 —18.87
D 5 AR®RD/% 0 0 2632 -28.76 —30.47  —33.54 -33.33 -34.01 -39.13  —39.62
AR AE, L. P D-# Dikma EasyGuard IT C g {547k
A-without protection column, L, P, D-with Dikma EasyGuard II C5 protection column
F4 FERMEBINAEEEETRERNEERER
Table 4 Retention time on different instructments and columns
o e £ kg Wt %ﬁé% g/ B‘:’-é% Eé% ;%é% Eré% HHRRR
% R OER R R JRRB RRA JRRC
Dionex AkzoNobel Kromasil # (X) 6.58 10.26 19.50 23.14 23.92 33.03 34.12 3528 44.79 54.34
Lubex Kromasil S 2, 7.83 1223 21.03 24.53 2524 3427 3548 3644 4500 55.40
T te (V) ASIETFE 8.62 12.23 21.28 24.84 25.60 34.53 3559 36.73 46.05 55.40
Y=0.979 X+2.178
RD /% 1009 0 1.19 126 143 076 031 080 233 0
Phenomenex Luna Sl 5 8.13 1278 21.63 2525 2591 3493 36.03 37.08 45.65 54.88
T te (V) ASIEGFE 926 12.78 21.60 25.08 25.82 34.53 3556 36.67 4575 54.88
¥Y=0.955 X+2.978
RD /% 1390 0 -0.14 —0.67 -0.35 -1.15 -130 -1.11 022 0
Dikma Platisil S 2, 11.12 17.47 24.45 28.09 2835 37.31 3872 39.61 4641 5590
T te (V) ASIEFE 14.26 17.47 25.52 28.70 29.37 3732 3827 39.28 47.57 55.90
Y=0.872 X+8.523
RD /% 2824 0 438 217 360 003 -1.16 —083 250 0
Agilent AkzoNobel Kromasil 52l f 6.67 10.35 19.65 23.28 24.06 33.11 3430 3537 4491 54.51
T te (V) ASIEFE 6.66 10.35 19.61 23.26 24.03 33.17 3425 3542 4495 5451
Y=1.002 X+0.073
RD /% -0.15 0 -020 —0.09 -0.12 0.18 —0.15 0.14 009 0
Phenomenex Luna Sl 5 8.25 12.89 21.74 2536 26.02 35.04 36.15 3720 4576 54.99
T te (V) ASIEGFE 937 12.89 21.72 25.19 2593 34.64 3567 36.79 4587 54.99
¥Y=0.955 X+3.093
RD /% 1358 0 —0.09 —0.67 —0.35 —1.14 -133 -1.10 024 0
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Fig. 2 UV absorption spectra of reference substances
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x5 WEBBRET 10 FHEPTRAAEZEENEER (n=3, RSD<2%)
Table 5 Determination of 10 constituents in Shuangqing Yanhou Tablets by different methods (#=3, RSD <2%)

s/ (mg T

e R Frigm TR FaiR SRR RSRR %ﬁﬁ Eﬁﬁ g HM& 15
BB RA  RC g
110503 #hbrik 11.134  0.611 2051 4114 2165 2135 0987 2047 7.176 1.066
(] U= 5 s 11.163  0.615 2064 4136 2168 2129 0.995 2.044 7.184 1.070
MZ WL mkElE 11.088 0611 2.055 4119  2.161 2122 0990 2.031 7.142 1.062
ML VFRZRRE 11145 0.606 2050 4126 2157 2112 0985 2.027 7.177 1.052
WMZIPEER T 11.145  0.606 2050 4126 2157 2112 0985 2.027 7.177 1.052
110518 Ahbrik 11.851  0.688 2.115 4083 2275 2223 1150 2224 7.368 1.194
(] U= 5 s 11.881  0.691 2,128 4104 2278 2217 1157 2219 7376 1.196
MEZWL mBE 11.802  0.688 2,119 4088 2272 2210 1.153 2207 7.333 1.189
2 PERRRE 11.863  0.683 2.114 4094 2268 2200 1.147 2202 7369 1.178
WMZVFE =T 11.863  0.683 2.114 4094 2268 2200 1.147 2202 7369 1.178
110530 #hbrik 12.002  0.602 2.030 4312 2388 2103 1064 2173 7322 1.155
(B U= 5 s 12.032  0.607 2043 4334 2390 2098 1.071 2168 7.329 1.157
MEZWL mBE 11952 0.602 2,034 4317 2384 2090 1.067 2.156 7.287 1.150
M2 PERERE 12.014  0.598 2029 4324 2380 2081 1062 2151 7322 1.140
WMZIFE =M T 12014 0.598 2029 4324 2380 2081 1062 2151 7322 1.140
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