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[ Abstract]  Objective: To establish an analysis method of Shuanghuanglian preparations for determination
of multiple components by HPLC chromatographic, in order to assist the peak identification, and detect the
prediction accuracy and column suitability. Method: The retention time of the nine components in
Shuanghuanglian preparations were determined on 28 C,; columns of different brands and types. The standard
retention time (SRT) was calculated. Both chlorogenic acid (peak 1) and wogonin (peak 9) were taken as the
linear calibration standards to forecast the retention time of the other seven components. Other 5 C,; columns of
different brands and types were used for validation. In comparison of liner calibration with the two reference

substances, baicalin was used as the reference substance for the determination of relative correction factors of other
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eight components. Result: Liner calibration with two reference substances is more accurate for predicting the
retention time and suitable for more kinds of chromatographic columns than the relative retention time method.
Further studies shall be made for the standardization and practicability. Conclusion: The method of liner

calibration with two reference substances can be used to assist the chromatographic peak identification, with a broad

practical prospect.
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retention time; chromatographic peak identification
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Fig.1 HPLC chromatograms of Shuanghuanglian preparations(col 1)
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Table 1 Linear equation and correlation coefficients of retention times on different columns
i kL AT R r 0,35 4 By r
col 1 Y=1.013 6X +0.447 2 0.999 6 col 14 Y =0.987 9X +0.020 7 0.999 9
col 2 Y=0.984 4X -0.291 6 0.999 9 col 16 Y=0.984 6X -0.291 5 0.999 9
col 3 Y=0.988 1X+0.023 5 0.999 9 col 17 Y =0.986 2X +0.571 8 0.999 9
col 4" Y=1.095 6X +0.110 5 0.998 1 col 19 Y =0.947 8X -0.319 8 0.999 7
col 5 Y=0.949 5X -0.903 2 0.999 3 col 21 Y =1.050 3X +0.730 9 0.999 0
col 6 Y =0.977 2X +0.506 7 0.999 9 col 22 Y=0.984 3X -1.365 9 0.999 5
col 7 Y=1.014 0X +0.385 4 0.999 6 col 23 Y=0.962 2X +0. 142 6 0.999 8
col 8 Y=1.042 2X +0.954 0 0.999 8 col 24 Y=0.970 0X -1.738 3 0.999 0
col 9 Y=0.9844X-1.3187 0.999 5 col 25 Y=0.977 2X +0.487 7 0.999 9
col 10" Y=1.088 2X +2.327 7 0.997 9 col 26 Y=0.977 6X -0.359 7 0.999 9
col 11 Y=1.0327X +0.976 8 0.999 8 col 27 Y=0.949 7X -0.913 7 0.999 3
col 12 Y=1.0512X +1.3315 0.999 6 col 28 Y=1.0051X -0.493 6 0.999 8
col 13 Y=1.0118X-0.0119 0.999 9
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Fig.3 Schematic of linear calibration using two reference
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Table 2 Absolute deviation of retention times predicted of different components by different coloum of two methods min
WUbR R A A IE 12
@ e 3.5-0-Zuu . e \
SR Wi 7R AR HEAF e WA pFiNes VN 3 HWER WHEH
77 A 74
col 1 - -0.125 -0.197 -0.356 0. 467 0. 465 -0.080 0.332 -
col 2 - 0. 101 0. 124 0. 229 0.022 -0.074 0. 042 -0.327 -
col 3 - -0.021 -0.032 -0. 166 0.119 0.214 -0.134 -0.172 -
col 4 - -0.121 -0.089 -0.082 0. 667" 0. 091 0. 357 0.543" -
col 5 - 0. 366 0.317 0.516" -0.619" -0.734" -0.276 -0.514" -
col 6 - -0.025 -0.151 -0.278 -0.207 -0.176 -0.301 -0.350 -
col 7 - -0.119 -0.157 -0.309 0.483 0.315 -0.059 0.323 -
col 8 - -0.261 -0.315 -0.232 -0.062 0.137 0.270 0.356 -
col 9 - 0.184 0.291 0.337 -0.112 -0.297 0.221 -0.383 -
col 10 - 0.017 -0.391 -0.559" 0.256 0. 403 0.103 -0.556" -
col 11 - -0.235 -0.336 -0.271 -0.038 0.074 0.173 0.333 -
col 12 - -0.333 -0.443 -0.464 -0.094 0.116 0.244 0.397 -
col 13 - -0.066 -0.114 -0.034 0.213 -0.005 0.188 -0.262 -

.45 .



55 24 £ 8 1 hELEHFIFESEE Vol. 24 ,No. 8

2018 £ 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2018
8k 2
WU 2 M A T ¥k
3%+ 3,5-0-— ik N )
2 )5 R P iR AR B o WA A PN S HWEE WHEEF
B ik 45 77 R
col 14 - -0.025 -0.033 -0. 166 0. 120 0.217 -0.138 -0.165 -
col 16 - 0. 099 0. 120 0.222 0. 023 -0.069 0. 043 -0.323 -
col 17 - 0. 004 -0.263 -0.345 0. 005 0. 034 -0.273 -0. 145 -
col 19 - 0.239 0.131 0. 126 -0.342 -0.455 -0.399 -0.486 -
col 21 - -0.224 -0.262 -0.422 0.322 0. 624 0. 037 0.313 -
col 22 - 0.193 0. 613 0. 304 -0.107 -0.300 0.224 -0.368 -
col 23 - 0. 108 -0.061 -0.097 -0.449 -0.446 -0.357 -0.236 -
col 24 - 0.431 0.603" 0. 842" -0.502" -0.617" 0. 027 -0.484 -
col 25 - -0.021 -0. 144 -0.261 -0.207 -0.187 -0.302 -0.355 -
col 26 - 0. 028 0.210 0.043 0.078 0. 135 -0.109 -0.360 -
col 27 - 0. 355 0.323 0.517" -0.379 -0.315 -0.265 -0.516" -
col 28 - -0.133 0. 402 0.175 0.394 0.345 0.255 -0.209 -
AH TR B8 s [ vk
g 3,5-0-— 0 )
SRR Wi 7R AR AT - WA A ARBHE HWEE WHEFR
Bk 3 45 7 R

col 1 0.323 0. 441 0. 546" 0.718" - -0.081 0.569" 0.233 0.601"
col 2 -0.122 -0.228 -0.214 -0.302 - 0.114 -0.072 0. 466 0.181
col 3 0. 021 0. 033 0. 066 0.212 - -0.084 0.284 0.376 0.224
col 4 0.098 0. 470 0.671" 0.797" - 0. 005 0. 159 -0.229 1. 886"
col 5 -0.706"  -1.117"  -1.061" -1.275"Y - 0.133 -0.351 -0.062 -0.627"
col 6 0.219 0.152 0.133 0.174 - -0.055 0. 005 -0.084  -0.750"
col 7 0.302 0. 420 0.503" 0. 675" - -0.073 0.573 0.278 0.661"
col 8 0. 446 0.591" 0.473 0.291 - -0.217 -0.421 -0.671"  -0.682"
col 9 -0.759"  -0.874"  -1.096" -1.070" - 0.240 -0.193 0.682"  0.646"
col 10 0.923" 1.202" 1. 447" 1. 095" - -0.207 -0.124 -2.122"  -1.147"
col 11 0. 470 0.592" 0.518" 0.352 - -0.135 -0.309 -0.631"  -0.662"
col 12 0.589" 0.770" 0. 649" 0.532 - -0.237 -0.462 -1.115"  -0.919"
col 13 0.018 0. 088 0. 188 0.138 - 0.233 0.073 0.605"  0.427
col 14 0.018 0. 034 0. 066 0.211 - -0.085 0.289 0.372 0.230
col 16 -0.123 -0.227 -0.211 -0.295 - 0.111 0.018 0. 465 0. 186
col 17 0. 308 0.232 0.396 0.414 - -0.044 0.220 -0.003  -0.376
col 19 -0.344 -0.663"  -0.632" -0.680" - -0.102 -0.199 -0.173  -0.878"
col 21 0.598" 0.812" 0. 861 1.018" - 0. 103 0. 668" 0.071 1.214"Y
col 22 -0.783"  -0.903"  -1.128" -1.104" - 0.251 -0.183 0.689" 0. 687"
col 23 -0.061 -0. 266 -0.233 -0.283 - -0.036 -0.195 -0.142  —1.004"
col 24 -1.148V  -1.530"  -1.522" -1.664" - 0. 169 -0.411 0.371 0. 206
col 25 0.210 0. 140 0.122 0.153 - -0.043 0. 009 -0.073  -0.738"
col 26 -0.174 -0.188 -0.304 -0.093 - ~0.035 0.255 0.622"  0.372
col 27 -0.699"  -1.093"  -1.043" -1.245" - 0. 158 -0.312 0.005  -0.541"
col 28 -0.149 0.043 -0.325 -0.005 - 0. 091 0.265 0.942" 1.030"

T R B B TR B A 5 S MG A3 R 2 > 0.5 min(K 4 ).

. 46 -



H24 B8
2018 4E 4 A

HESSE T F

4
FEE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24 ,No. 8
Apr. ,2018

£33 WHREMRKEZNEMNREMEEZRMHTERMUERILE(n=3)

Table 3 Comparison of results predicted by liner calibrotion with two reference substances and relative retention time(n =3)

ik R4 R R RAHRS B4 H (%) & AR (43 B 43 H (R & P AR (AR
i 2%/ min 2/ % 2% <0.5 min)/% {2 <0.5 min) /4 ME<5%)/% M2E<5%)/1
XA 28 P % 1F 1= 0. 842 4.3 92.0 20 99. 4 24
AH XS £ B B 6] 3 2.122 8.4 65.0 5 76.5 10
F4 col29 ~col 33 BIEFRBMEFAENLIRE
Table 4 Absolute deviation of retention times predicted of col 29-col 33 min
J5 = Ay col 29 col 30 col 31 col 32 col 33

XUbR 28 HE AR 1E 3= SRR - - - - -
i R -0.093 0.031 0. 104 0.011 -0.191
AR A -0.089 -0.041 -0.012 -0.115 -0.336
3,5-0-ZWnmERERE 2 TR 0. 144 -0.101 -0.055 -0.103 -0.243
WA -0.085 0. 166 0. 1247 -0. 066 -0.114
A -0.084 -0.025 -0. 121 -0.025 -0.033
N -0. 066 -0.119 -0.137 0. 099 0.112
HEE 0.193 -0.061 -0.215 0. 004 -0.163
WEHER - - - - -

ARG DR B N 0] 3 2R R 0. 196 -0.281 0.221 -0.322 0. 427
Wi 0.070 0.414 0. 181 0. 123 0.230
AR R 0.026 ~0.584" 0.234 -0.022 0.126
3,5-0- 0N MEmE I ZE TR 0.240 0. 505" 0.533" 0.333 -0.376
WA - - - - -
B RS -0.002 -0.444 -0.590" 0.135 0.314
PN -0. 009 -0.273 0.222 -0.128 0.257
HEE 0.232 -0.202 -0.246 0.210 -0.316
WHEE -0.071 0. 240 0.213 -0.221 0.327

I R, R v A 6 A 280 [ B 9 S 3 9 v
H A AR

SR, AR £ M I 5 B9 S E B PR IR 75 45
FRXT AL IE 7 #E4T % ¢, 9F %7 ik 4 B Hofb 24
AR TR IE T, T SE S e . R XURR S M AL OE 1k
J& T BAE I 5T A0 25 6 i 3, BE B B A AT 5 A A
XA TE R 7 10 R A s A 23 B 403 W 1, TR
7 ¥ B 5 R A AR WAL T T AT A7 A — B TR

KR £ M I 5 38 FH T 8 RCHUAR SO 48 3
o ASCI AU T A 10 5 MG I 4 Y YA
PEAT 58, 70 SR IO 3% 0 B 3 i B e I L T
FEART A I £ B ] 5 S0 £ B B[R] ) 46 X R 22
AR 0.5 min, AR i 22 A H S 5% BRLE o

18 FH UBR 26 1A TE 3 AT €07 e 5 P I, AR 52
Wore s T 1 ~ 9 A K SRIEIR A AR, [

W75 58 T HAh XUbS B9 45, 258 5 18 T T A
HRANETE AT 3R, P8 WU 1o 1 £ B I ) U=
G A T A S, 3 B 8 B A € T AT U5 O AR P i R A
RS>, AT/ IN R B8 IR [ B P00 3% 22

FESLIT RIS A SCH 48 T 28 AR [A] i it 2
5 BT A R I B 2 23 1 O R T () S ¢
T A R IETE 12 SR R R BRAEK A , DLBR R J7 1k
HE IR . BEARTE T RE AN —E A6
EBRER, TEEERNE, DARFLIREN O
TEAS o 25 1 A3 Y i DR IR WA 8 R A, DA PR IR
B R AR B0 T i LR R AR RE o e R IR AU 22 TR R
o3, I AT B A R A s B KR

AW AL T B T WARLAEALIE 2 T 4 FhXUE
T 50 G T e E T R R IE T AL 2 A 2y
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