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Analysis of Specific Chromatogram of Wenjingtang Reference Sample
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[Abstract] Objective: To control the quality of the reference sample of Wenjingtang by establishing the
specific chromatograms. Method: On the basis of analyzing 15 batches of Wenjingtang freeze-dried powder
samples, a high performance liquid chromatography (HPLC) specific chromatogram analysis method of
Wenjingtang was established. The system adaptability was investigated and the retention time, relative retention
value and deviation caused by different chromatographic columns and instruments were calculated by using the

same brand of chromatographic columns, four different brands of chromatographic columns and instruments
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from three different manufacturers. The precision, repeatability and stability of this method was further
completed. The possible chemical components of the freeze-dried powders were speculated and identified by
ultra-performance liquid chromatography-quadrupole-time-of-flight mass spectrometry (UPLC-Q-TOF-MS").
Chromatographic separation was performed on ACQUITY UPLC BEH C,, column (2.1 mmx100 mm, 1.7 pwm)
with acetonitrile (A)-0.1% formic acid aqueous solution (B) as mobile phase for gradient elution (0-2.8 min,
10%A; 2.8-8.0 min, 10%-18%A; 8.0-12.2 min, 18%-25%A; 12.2-15.3 min, 25%-40%A; 15.3-17.4 min,
40%A ; 17.4-20.5 min, 40%-90%A), and column temperature was set at 30 °C with flow rate of 0.4 mL-min™.
Mass spectrometry was performed on electrospray ionization, data were collected under positive and negative
ion modes, and the detection range was m/z 50-1 600. Result: Ten characteristic peaks were selected as the
distinguishing features in this specific chromatograms, and eight of them were identified by comparing with the
reference standards, including paeoniflorin (peak 1), liquiritin apioside (peak 2), liquiritin (peak 3), ferulic
acid (peak 4), iquiritigenin (peak 6), cinnamaldehyde (peak 8), paeonol (peak 9)and glycyrrhizic acid (peak
10). By mass spectrometry analysis, 30 compounds were identified, and the source of medicinal materials were
assigned. It mainly contained triterpenoid saponins and flavonoids from Glycyrrhizae Radix et Rhizoma,
ginsenosides from Ginseng Radix et Rhizoma, monoterpenoid glycosides and tannins from Paeoniae Radix
Alba, steroids in Achyranthis Bidentatae Radix, phenolic acids in Angelicae Sinensis Radix. Conclusion: The
established characteristic chromatographic analysis method of Wenjingtang is simple, stable and repeatable. The
chemical composition of the freeze-dried powder of Wenjingtang is basically defined by mass spectrometry
identification and source attribution, which can provide reference for the development and quality control of
Wenjingtang in the future.

[Keywords] famous classical formulas; Wenjingtang; reference sample; specific chromatogram; ultra-
performance liquid chromatography-quadrupole-time-of-flight mass spectrometry (UPLC-Q-TOF-MS") ; relative
retention time; quality control
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B EE L 5 R 2 B ] 5~6 min, 2.5 4 FI & 30 min,
KR 2 U5 07 (200 B ) o U8 , B W & 525 % Uk
T AR FE R SR TR IR T R AR AR
& ISHEEE S (405 S1~S15), & H .

2.2 A A BOR 20 FEERE R T
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17%A ; 15~25 min, 17%~27%A ; 25~45 min, 27%~
40%A ; 45~55 min, 40%A) , i # 1 mL-min”, 1 {&
25 °C , il % K 240 nm, JERERE 10 wL.
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12.2~15.3 min, 25%~40%A ; 15.3~17.4 min, 40%A ;
17.4~20.5 min, 40%~90%A) , i # 0.4 mL-min", f
30 °C, #EREHE 2 WL, K 3 K 240 nm .
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Table 2 Reproducibility of relative retention time of each characteristic peak in different brands of instruments

ZH R LR €53 A U 1 U 2 W 3 U 4 s I 6 I 7 I8 159 % 10
AR B B ] 26957 0.634 0.913 1.000 1.094 1.664 2.149 2.529 2.716 3.017 3.138
1260 %! 0.634 0.914 1.000 1.094 1.695 2.186 2.566 2.749 3.049 3.162

LC-20AT % 0.617 0.897 1.000 1.117 1.799 2.365 2.711 2.941 3.262 3.300

i 25 /% 2695 %! 0.955 0.551 0.000 0.726 3.200 3.762 2.806 3.069 2.959 1.938
1260 % 0.955 0.661 0.000 0.726 1.396 2.105 1.384 1.892 1.930 1.188

LC-20AT 1.752 1.211 0.000 1.361 4.654 5.911 4.189 4.961 4.921 3.125
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R3 2695BFHRERENAFAFDRDEEEFHNNSHEEANRENEANES Y
Table 3 Reproducibility of relative retention time of each characteristic peak detected by different brand HPLC column in Waters 2695

ZH A I 1 I 2 0% 3 U 4 I 5 I 6 % 7 % 8 9 % 10
AEXF AR BRI [A] Waters-1 0.641 0.919 1.000 1.074 1.743 2.312 2.763 2.867 3.172 3.857
Waters-2 0.640 0.919 1.000 1.077 1.758 2.329 2.786 2.885 3.213 3.916

Waters-3 0.637 0.919 1.000 1.079 1.729 2.290 2.728 2.846 3.160 3.736
Kromasil-1 0.634 0.913 1.000 1.094 1.664 2.149 2.529 2.716 3.017 3.138
Kromasil-2 0.631 0.914 1.000 1.088 1.637 2.098 2.463 2.649 2.940 3.044
Kromasil-3 0.636 0.912 1.000 1.099 1.674 2.149 2.522 2.721 3.019 3.116

pl=S | 0.626 0.914 1.000 1.103 1.646 2.130 2.493 2.694 2.988 3.139

il 52 0.633 0.909 1.000 1.113 1.698 2.200 2.580 2.798 3.113 3.201

il T -3 0.626 0.913 1.000 1.104 1.651 2.138 2.500 2.705 3.000 3.174
Phenomenex-1  0.627 0.915 1.000 1.101 1.596 2.086 2.431 2.555 2.831 3.094
Phenomenex-2  0.623 0.918 1.000 1.094 1.570 2.055 2.389 2.506 2.778 3.055

i 22 /% Waters-1 1.424 0.437 0.000 1.738 4.434 6.250 7.845 5.327 4.998 16.350
Waters-2 1.266 0.437 0.000 1.464 5.333 7.031 8.743 5.988 6.356 18.130

Waters-3 0.791 0.437 0.000 1.281 3.595 5.239 6.479 4.555 4.601 12.700
Kromasil-1 0.316 0.219 0.000 0.091 0.300 1.241 1.288 0.220 0.132 5.340
Kromasil-2 0.158 0.109 0.000 0.457 1.917 3.585 3.864 2.682 2.681 8.175
Kromasil-3 0.633 0.328 0.000 0.549 0.300 1.241 1.561 0.037 0.066 6.003

-1 0.949 0.109 0.000 0.915 1.378 2.114 2.693 1.029 1.092 5.309

il -2 0.158 0.656 0.000 1.830 1.738 1.103 0.703 2.792 3.045 3.439

i 5 -3 0.949 0.219 0.000 1.006 1.078 1.746 2.420 0.625 0.695 4.253
Phenomenex-1  0.791 0.000 0.000 0.732 4.374 4.136 5.113 6.135 6.289 6.667
Phenomenex-2  1.424 0.328 0.000 0.091 5.932 5.561 6.753 7.935 8.043 7.843

F4 2695 B SRR IE B IE AR &S ST E S RS
R B B E AR =
Table 4 Deviation of relative retention time of each characteristic

%

GERS)

peak detected by Waters 2695 with the same brand column

{033 A W1 W2 g4 IES g6 g7 IS g9 IE10
Waters-1 0.313 0.000 0.279 0.000 0.087 0.145 0.035 0.314 0.547
Waters-2 0.156 0.000 0.000 0.861 0.823 0.979 0.663 0.974 2.086
Waters-3 0.313 0.000 0.186 0.803 0.866 1.124 0.698 0.691 2.607
Kromasil-1 0.000 0.000 0.000 0.362 0.797 0.958 0.779 0.836 1.258
Kromasil-2 0.473 0.110 0.548 1.267 1.595 1.677 1.707 1.738 1.775
Kromasil-3 0.3150.110 0.457 0.965 0.797 0.679 0.965 0.902 0.549
it -1 0.318 0.219 0.361 1.141 1.206 1.228 1.391 1.516 1.009
it -2 0.796 0.329 0.542 1.982 2.041 2.219 2.416 2.604 0.946
it -3 0.318 0.110 0.271 0.841 0.835 0.951 0.988 1.121 0.095

Phenomenex-1 0.320 0.218 0.273 0.821 0.724 0.871 0.948 0.927 0.618
Phenomenex-2 0.320 0.109 0.364 0.821 0.773 0.871 0.988 0.963 0.650

U 3 RR G R B IR AL 25 20 0.

25,45 1 K 1260 B 5
Ji ) €6 3% A ARG T BN, 4% 4

R £ 3 ASCR 1 AS TR
o HIE UG ARG O B N 1 f) i 22

Hy<5% , 60 8 APk R AT .

2.6.2 KEWPREHEE O B R IR — pE 3 S A U (R
i S2) 3% 2.4.1 T T S5 4FE S EAE 6 IR (2695 Tl = 3%
A 1% A, Kromasil C, B354, T [A]) , DA 1 F2
R VR E 1 345 ik WA O S IR0 1105045 AR IR
g K X6 {4 B3 15 18] 9 RSD 40 F 0.03%~0.3%.

2.6.3 FREVEHZ L N B IR — p S U (R
i S2), Bl Tl )5 0,2,4,6,10,12,24,48 h %
2.4 150 F AR5, DA T AR K AR E 1 345 (6
T W AR Dy 2 BRI, T B A R IR 8 R X R B I ) Y
RSD &b F 0.1%~0.7% , 7 B A3 5 5 W 7E 48 h N R
TR R AT

2.6.4 HEEMFE WA IR 207 5 ERE N R
Wy (FE 5L S2) , 4% 2.2 TR 5 vk il £ i3k 5 7
6{53\,?;?2.4.11?17:/«#‘1%1‘%‘5?)@%,uﬂlaaﬁfﬂﬁj&ﬁc
FAE I 345 (a3 W o S BRI TH 030 45 e AiF 0 AH XF
4 B8 i 18] B9 RSD AL T 0.07%~0.7% , % B % )7 ¥k &
R

/
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Table 5 Reproducibility of relative retention time of each peak detected by Agilent 1260 with different brand column
2 G YR I 1 I 2 I 3 I 4 I 5 I% 6 U 7 U 8 %9 U 10
AHXS {4 B B ) Waters-1 0.622 0.936 1.000 1.039 1.644 2.166 2.576 2.651 2.941 3.180
Kromasil-1 0.634 0.914 1.000 1.094 1.695 2.186 2.566 2.749 3.049 3.162
i -1 0.629 0.917 1.000 1.097 1.662 2.165 2.425 2.723 3.017 3.174
Phenomenex-1 0.630 0.917 1.000 1.097 1.616 2.119 2.438 2.575 2.854 3.128
i 22 /1% Waters-1 1.113 1.629 0.000 3.974 0.605 0.324 2.999 0.897 0.809 0.601
Kromasil-1 0.795 0.760 0.000 1.109 2.479 1.251 2.599 2.766 2.833 0.316
i -1 0.040 0.434 0.000 1.386 0.484 0.278 3.039 1.794 1.754 0.411
Phenomenex-1 0.159 0.434 0.000 1.386 2.297 1.853 2.519 3.738 3.744 1.044
2.7 FRAERIE S B MBI SRR 3 A 10 AR AR I, 3 45 0 T B A

271 FEAE B GE AR R BR1S LR 48 1 3k o AR S OR
T 8 A3 v VRORITR B X IR U R 2.4 TR
ZAEIN 5E L SR b 24 €0 % 4 S0 AR LR PE A R
B2 (2012 W) FRAF X RE SRR B AT 0 BT . DARE
fib S1AYRFAF B TSR R 2 BR324 7 48 S0 U B (7 28
2, I B 0.1 min) , 8 T 10 4FAEDE, ILIE 1,

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64

t/min
R. X IREFAE B RS 3(S). H R

E 1 15#tRL 55 M HPLC $H1EE
Fig. 1 Overlay specific chromatograms of 15 batches of

Wenjingtang reference samples

272 EiEWERTEIAKIT)E S R AR
FoIN T Horh 8 ANRRAE W, 43 0 AT 251 (14505 ) , )
BEH A (250, R (35 0) , MR (45
W), HHF R (65 0%) i (85 1%) , L (95
W), RERR (10506 ) o 223 B I [R) 28 A SO 3
Loxd, Horfr 15 0k [ AT R PR 52,36, 10 4506
Bk A H R4 500k B IE RIS, 9 S gk A 4t
FFRz 8 S Uk [ A RE . A 1S L3 vl B L A5 R AE
B (14 AR X B BsF i) (5080 1 DL 90 45 B A B R ) L B
TR 28 1 AR R AT T S 0 b o, ELR
.12.

h B B 25 R AE IG5 2 BRI (4 AF X R B st TR] B
s 22 76 B GE AL I £10% 2 o 4% (3% 6 K X 15
I 8] Y B E N 0.640 (15 1), 0.907 (1K 2) , 1.000
(I3),1.101 (05 4),1.687(1K5),2.169(156),2.626
(I57),2.749( 1K 8),3.051 (15 9),3.173 (% 10)

2.7.3 R R Nl R A= 0 =1 NS o
UPLC-Q-TOF-MS" X} i £ 17 i i B & VR T 45 L 7K B
T B A5 R R 10 A 2 B oy R AT 4, 42 2.4.2 F1 2.5
TR, UL 2, 25 B SCHk [ 11-16 1925 & 4
HE RN S T 30 M e, Wk 6. 5 R R IR
2 EESAHE R =0 R R ML, NS
R NS AT AT R B S BRI AR
oS T S, 2 0 b R 28 A LAY, WAL B T IR 4
K BLHCRT SRR S R TR b i R T

i 2

t/min
A, IEB TR B, S Tt

=)
m

2
Fig. 2

TOF-MS"

£i% K UPLC-Q-TOF-MS" 2 B Fift
Total ion chromatograms of Wenjingtang by UPLC-Q-

3 itig

30 FEFER fEENE RS R T HEE
PEZE T AR A HEET 3T R = ROBAH 5
) 2 G0 1, 25 1 B 2695 AU RN 1260 = 0T
AH 03 A T A2 1k X A g, — 5 AR X A B ) ) e 22
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x6 REZFFUZFEMSH UPLC-Q-TOF-MS"EE
Table 6 Chemical components in Wenjingtang identified by UPLC-Q-TOF-MS"

No. #,/min (lacy Vi EEN E#T T 23
1 0.582 BEHHE C,H,,0, - 387.114 6,377.085 6,341.108 8,179.055 8 [14]
20731 R CH,0, - 111.008 8 E1s
3 1.884 GHFR C,H,,0, 355.1038,163.0408,145.031 5 353.087 7,191.056 2,165.055 5,137.023 9 4
4 2837 FFHIR C,H,0, - 167.034 6,123.044 5 E1E
5 4324 NENERT C,H,0,, - 165.055 2,121.029 2 HAT
6 5419 AT C,H,,0,, 503.1534,179.072 1,151.072 2 525.1627,449.145 0,327.108 8,165.055 6, 45 .

121.029 7 EPH R
7 6.166 FIELR C,,H,,0, 195.0672,179.0727,149.025 5 193.050 7,121.029 7 EFEN
=
8  7.396 HHH C,H,,0, 419.1344,257.0826,137.0252 417.118 7,255.066 0,135.008 6 H=
9 7.496 HHAFIL-7-0-1F C,H,,0,, 551.176 8,419.135 8,257.082 7,137.0253  549.160 8,429.104 3,255.066 3 H =
W-4"-0-H A AE AT
10 7.716 JrflS H HHF C,H,,0,, 551.1757,419.133 9,257.082 4,137.0250  549.161 9,255.066 5,135.008 6 Hoae
11 8406 REFBATAH  C,H,O,, 655164 7,537.2313,375.179 1,315.0723,  631.166 6,613.1555,491.118 0,313.055 9, [1A]
153.020 0 169.014 1
12 8.976 B-Wi K {5 C,,H,,0, - 525.306 6,479.301 6,319.191 6,255.066 5, 4~}
159.102 4
1313329 AZ 1T Rg, C,H,0, - 845.490 2,799.485 3,637.432 3,475.378 8 A%
14 13386 AZ 21 Re C,H,0,, - 991.553 0,945.542 2,799.484 3,637431 8, A
475.378 2
15 14717 HHRIEH G, C,H,0, - 837.390 7,351.056 0,193.034 7 H
16 15.136 A HIBEAT 25 1 C,H,,0,, 607.178 6,543.129 5,267.088 2,179.072 1 629.187 1,553.170 8,351.0559,193.049 6, F*j
121.029 4

17 15769 AZ 2 AFRf C,H,0, - 845.490 1,799.484 3,637.430 9,475.378 4 A%

18 15.961 SRR IEAFN C,H,0, - 837.3922,351.057 6,193.035 8 e

19 16.153 AZ 2 1f Rb, C,H,,0,, - 1153.602 1,1 107.597 7,945.543 6,837.3924 A%

20 16.245 QS RATR, C,H,,0,, - 1 149.605 1,1 107.595 0,1 089.576 7, A%

945.541 0,823.411 3

21 16.352 AZE 4 Rb,/Rb,  C,Hy0,, - 1123.592 0,1 077.588 5,945.5455,783.491 8 A%

22 16.552 B H R C,H,0, - 837.3922,351.057 1,193.035 6 Hoae

23 16.829 KAl - - 953.437 6,837.389 6,793.4359,351.056 1 4}

24 17.078 A - - 955.4529,835.448 4,793.437 7,631.384 2 /[

25 17.142 HHR C,H,0, - 821.398 2,351.057 7,193.035 8 HE

26 17.220 BEURH AR B  C,,H,0, - 821.396 3,351.057 0,193.035 6,113.024 7 H

27 17.995 HHIEH B, C,,H,, 0, - 807.4172,351.056 7,193.035 1,113.024 6 H &

28 18.223 [ WAV H, C,H,0,4 - 821.396 8,351.057 6,193.035 6,113.024 5 H &

29 18.686 T H BT K, C,H,0,, - 821.3959,351.0562,193.034 9,113.024 1 H &

30 18.906 H A I, C,H,0,, - 823.4111,351.055 6,193.034 8,113.024 2 &

y<5% , GEWIZ T L WA A8 R GG R TE RAF s B4 T (] fii 22 459 16 10% LI ), HL 48 45 AF 0 7y 2 i 8 52

4> AN T ot R 35 R Y R RIS M L TR 2695 U m R MERCHF N AFAE I B B R ] — i RS

WA LT AT, 44> i AL 1 AR 8 35 AR 0 B, 4% R AR (7] € i A A T P, 2% A 058 A X £ B I [] g 22 24 <

WA AR X P B IS ) L R E (BR Waters (35 AE 10 506 5%, RIIZ T E T GBI R G0l Wk R4 6%

AR O B I [ O 22> 10% , HoAR (S AL A AR CR B IS B8 RS M o SR PR v 4% A I 0 A 6T R BRI ]
. 13 .
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1 RSD ¥1<1% , 3 W% Jy vk Fe ol 1k ol 5 1 R4
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10 €8 335 W VR Sy R AR 06, 1 R R 28 17 1 8 P 200 K
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8 AR AR W, JHC v A A5 R 24 TR R 1Y 3 A RO A A
B (845 06 ) 5 25 2 0 )11 &5 1 32 2 AT 50 43 Bl 2
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T (1506 ) FIPF B2 19y (9 5 U ) 5 fiff 25 T 3 1) 2 A 3K
BT H B (35 0 ) R H B (10 505 ) 55 DL 1 AR
73202020 4F i 1 24 i) A R rp 24 00 E 1Y 48 AR R
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fn VR TR KRR A4S TR IR R I Ak i o iR AT T AR
N BB R 25 88 IR R K IR T TR AR R AR O OR
TRy R BRSNS ) B s 0 (UG 58 R R A
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Fi 2 24 090 b 1y R 2 A o) L 00 20 B T IR 2R K
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AW 5T K F HPLC B N7 1 ik 28 1 56 o A b R AE 3
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FH AT iR 28 W it e 5 0 i 4 D 290 A
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