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[ Abstract ] Objective; To establish the HPLC fingerprint of traditional Chinese medicine ( TCM )
compound Shensu [ (Shensu Il ) and analyze its chemical components for its quality control and medicinal
substance study. Method: Waters Symmetry C,; column (4.6 mm x250 mm, 5 pm) was used with acetonitrile-
0. 1% phosphoric acid solution as the mobile phase for gradient elution. The detective wave length was 280 nm ; the
column temperature was set at 30 °C ; the injection volume was 10 wL; and the flow rate was 1.0 mL-min'. 10
batches of Shensu II samples were detected; their HPLC fingerprint was established by using Similarity Evaluation
System for Chromatographic Fingerprint of TCM, and common peaks were identified through controls. UPLC-ESI-
MS/MS was used to analyze the chemical components. Result: Fingerprints of 10 batches of Shensu II were

established and 15 common peaks were identified. The peaks were well separated, and the relative retention time of
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common peaks in each batch had RSD of < 1.3% respectively; the similarity was more than 0.9 among different
samples. Baicalin was identified as the characteristic peak, and 26 chemical components were identified as follows;
ferulic acid, wogonin, calycosin, oroxylin A, chrysin-6-C-arabinose-8-C-glucoside, 5, 7-dyhydroxy-2'-methoxy

flavone-7-O-glucuronide, 5, 7, 2', 5'-tetrahydroxy-8, 6'-dimethoxyflavanone, chrysin-6-C-glucose-8-C-

arabinoside, tenaxin [I , trihydroxy-monomethoxy flavone, trihydroxy-dimethoxylflavone, formononetin, 5, 7, 8-
trihydroxyflavone,, baicalein, norwogonin, baicalin, baicalin isomer, 5, 7, 8-trihydroxy-6-methoxylflavone-7-0-

glucuronide, chrysin, qroxylin A-7-O-glucuronide, wogonoside, astragalin, dyhydroxy-dimethoxylflavone,

kumatakenin, trihydroxy-trihydroxyflavone, and skullcapflavone II. Conclusion: The method can be used for the

quality control of Shensu [[ with good precision, high accuracy and reproducibility, providing basis for further

studies on therapeutic efficacy of Shensu 1[I .
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Table 1 Resources of medicinal materials of Shensu 1I
EES 7E 5 2 EliR=2
LEH B ) % 6 P 25K R A BR A 150822,1509166,1512014,1602022,1603027 ,1604019 , 1606031 ,1609009 ,1611025 ,1612106
O JUM EAE 2 A R ] 150501 ,150502,150701,150801 ,151201,160301 ,160401 ,160801 ,160901 ,161001
P2 22 [ 26 HEh 25 M A BR S 7 150101 ,150601,150801,151001,150813,151002,160201 ,160601 ,160628 ,161101
K% 2 AR 25 A BR S 7 140101 ,140602 ,140903 , 140502 ,150502,150704 ,151005 ,151106 ,160703 , 161204
g LA 25 Ak R A R A 150901 ,151014,150912,151201,151116,160101 ,160301 ,160401 ,160203 ,160304

RE g2 [ 2 i o 25 B AT TR A 151201,160101,160301 ,160401 ,160501 ,160502 , 160601 ,160801 ,161001 ,161201

2 AEEER
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Table 2 10 batches of HPLC fingerprint common peak relative retention time about Shensu II
#H= 1 2 3 4 5 6 7 8 10 11 12 13 14 15
S1 0.095 0.224 0.289 0.643 0.659 0.716 0.893 0.973 1.121 1.208 1.319 1.386 .513 1.533
S2 0.094 0.220 0.288 0.642 0.657 0.713 0.89 0.973 1.122  1.208 1.318 1.383 .508  1.527
S3 0.095 0.232  0.290 0.643 0.659 0.716 0.893 0.974 1.120 1.206 1.319 1.386 .513  1.533
S4 0.095 0.224 0.289 0.645 0.660 0.717 0.893 0.974 1.121 1.211 1.319 1.384 .511 1.530
S5 0.095 0.224 0.290 0.643 0.658 0.715 0.892 0.974 1.119 1.206 1.320 1.388 .515  1.535
S6 0.095 0.225 0.291 0.645 0.660 0.717 0.893 0.974 1.119 1.204 1.321 1.392 .520  1.539
S7 0.096 0.225 0.291 0.643 0.659 0.716 0.892 0.974 1.119 1.205 1.322 1.392 .519  1.538
S8 0.096 0.224 0.290 0.644 0.659 0.717 0.892 0.974 1.119 1.205 1.321 1.391 .518  1.538
S9 0.094 0.225 0.291 0.644 0.659 0.716 0.890 0.974 1.118 1.204 1.323 1.396 .524  1.543
S10 0.095 0.223 0.291 0.644 0.659 0.717 0.890 0.975 1.117 1.202 1.320 1.395 .523  1.542

TE:9 S 1.000(% 3 ),

F3 10 #'5% 0 75 HPLC 3540 B & £ HUEA 3 g R ( LV 517 I81E h S 8

Table 3 10 batches of HPLC Fingerprint common peak relative peak area about Shensu Il ( reference by baicalin peak)
fit= 1 2 3 4 5 6 7 8 10 11 12 13 14 15
S1 0.012 0.006 0.004 0.008 0.030 0.016 0.013 0.010 0.066 0.091 0.238 0.005 .008  0.011
S2 0.015 0.006 0.005 0.007 0.035 0.017 0.013 0.009 0.065 0.073 0.235 0.017 .008  0.011
S3 0.012 0.005 0.005 0.008 0.031 0.015 0.013 0.008 0.052 0.089 0.199 0.011 .009  0.012
S4 0.013 0.005 0.004 0.008 0.032 0.016 0.013 0.009 0.065 0.110 0.207 0.010 .008  0.011
S5 0.013 0.005 0.004 0.007 0.029 0.015 0.013 0.010 0.062 0.102 0.206 0.011 .009 0.011
S6 0.012 0.006 0.004 0.008 0.035 0.017 0.013 0.010 0.065 0.091 0.198 0.012 .008  0.012
S7 0.012 0.005 0.004 0.008 0.030 0.016 0.012 0.006 0.075 0.095 0.223 0.012 .009  0.011
S8 0.013 0.006 0.004 0.010 0.031 0.016 0.015 0.009 0.073 0.082 0.221 0.012 .008  0.011
S9 0.015 0.006 0.004 0.009 0.032 0.018 0.017 0.009 0.064 0.090 0.221 0.015 .007  0.010
S10 0.014 0.006 0.006 0.008 0.032 0.017 0.016 0.009 0.057 0.089 0.247 0.018 .006  0.012
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Table 4 10 batches of HPLC fingerprint similarity calculation results about Shensu 1I
e s1 $2 s3 s4 S5 s6 7 S8 $9 s10 X B8
S1 1 1 0.999 0.999 0.999 0.999 1 1 0.999 1 1
S2 1 1 0.999 0.999 0.999 0.999 1 1 0.998 1 1
S3 0.999 0.999 1 0.999 1 1 0.999 0.999 0.999 0.999 1
S4 0.999 0.999 0.999 1 1 1 1 0.999 1 0.999 1
S5 0.999 0.999 1 1 1 1 1 1 0.999 0.999 1
S6 0.999 0.999 1 1 1 1 1 0.999 0.999 0.998 1
S7 1 1 0.999 1 1 1 1 1 0.999 0.999 1
S8 1 1 0.999 0.999 1 0.999 1 1 0.999 0.999 1
S9 0.999 0.998 0.999 1 0.999 0.999 0.999 0.999 1 0.999 0.999
S10 1 1 0.999 0.999 0.999 0.998 0.999 0.999 0.999 1 0.999
Xt i 1 1 1 1 1 1 1 1 0.999 0.999 1

ssssssss

sssss

:::::

5 10 15 20 25 30 35 40

5 10 15 20 25 30 35 40

t/min

B3 'E% 1 UPLC-Q-TOF-MS i .fi & F BPI
Fig.3 BPI of UPLC-Q-TOF-MS about Shensu Il
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%5 UPLC-Q-TOF-MS k. &#3E
Table 5 Identification of compounds using UPLC-Q-TOF-MS
No.  «/min & AHXTGr TR RE WS T8 T IE Al MS/MS(m/z)
1 6.85  BBLER 194. 050 1 193. 052 4 ESI- 178,149,121
2 8.34  WEEH 284. 060 6 285.077 5 ESI* 270
3 8.34 TIJREKZER 284.076 3 285.077 5 ESL* 270
4 8.35 BEFEM 284. 060 6 283.059 1 ESI- 268,239
5 8.48 A% F -6-C-Bil Hii Ar % -8 -C -7 4 B 1 548.160 8 549.163 9 EST* 375,393,411 ,495
6 8.72  5,7-¥RHL-2-F AR I R -7 -0 -4 2 BE I R A 462.087 7 463.088 9 ESL* -
7 8.9 5,7,2',5'-PU ¥R 3-8 ,6" - F A= 3k 1 A 346.076 7 347.072 2 ESI* 332,317,314
8 9.05 M E-6-C-Hj HHH-8-C-Fl hi A bk 548.154 3 549.162 1 ESI* 393,411,495 ,375,513 ,000
9 10.75 WIHEXEI 300. 071 2 301. 072 ESI* 286
10 10.75 = ¥R5-sH A L BT 300. 071 2 301. 072 EST* 286
11 12.35 =R FE- T HE I 330. 081 8 331.087 1 ESL* 301
12 12.49  PREFE 268. 065 7 267.063 7 ESI- 252,223
13 12.56  5,7,8- =¥ L H 270. 060 6 271.062 2 ESI* 253,241
14 12.6 R 270.071 2 271.061 7 ESI* 253,241
15 12.6 EHWHER 270. 060 6 271.061 7 ESI*  271,253,241,225
16 15.42  #WXEF 446.092 7 447.096 7 ESI* 271,253
17 15.42 EEIFSHIE 446.092 7 447.096 7 ESI* 271
18 15.42  5,7,8-= R HE-6-H1 A B -7 -0 - 4 8IS IR 446.103 3 447.096 7 ESI* 286
19 16.57 HBZE 254.065 7 255.068 5 ESI* -
20 18.6 TIRUCE A-T-0-% % B R 1 460. 108 4 461.103 3 ESI* 285,270
21 18.6 W AT 460. 108 4 461.103 3 ESI* 285,270
22 18.67 < WEEE 284.076 3 283.763 0 ESI- 270,183
23 19.22 TR E-T BRI 314.086 9 315.084 0 ESI* 282,285
24 19.27  REMTE 314.071 2 313.068 5 ESI- 271
25 25.21 =R H AL 344.097 4 345.096 8 ESL* 330
26 26.32  HEEHEHE I 374.108 0 375.108 3 ESI*  375,360,345,342,327

I THE 20 min J5 A% 06 R B IR [R] AT RS 5 AR R
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il AR PPAN A B AR A
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ARUESE, AR R 30 min, 42 U [E] 2 30 min P 1)
ST B I 1A 20 T ARG BLA 5 S o

3.4 BH R IR (podocytopathies) {E Ky 21 i
LW AT % B 2 S B R A, R B
W /INER R A R A () R 0 iR R TR
JoT L3 U R G Rl A O R AE R 0 R R Y — 26
BE/INER B I PR G 5 /0 55 728 1 % (minimal
change disease, MCD ), & ¥4 ¥ %5 ( membranous
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nephropathy , MN ) , Ja kb 5 Bt ¥4 & /N 8k 1 4k ( focal
segmental glomerulus sclerosis, FSGS) M 4 JR %5 & 95
(diabetic nephropathy, DN) % £ Fh & WL R % | 4k & 1
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AT RN 2 B Sk WS A 25 ) O RSO I DR R R -
AT L4 AL RIRI T TS . HEl, s
25536 i T U8 e R YT AL S R R TR 2
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HA R s SR . B o 0S4 4
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B IR S W 4 1k R R B BT R R
7B B 5T R 5 S A

[, o 25 BE AR R RAR 7=, ol AL 7 o B2 A
P 2H B A0 v 24 52 07 v 8 28 R o3 PR A C (T B9 D AL
BAAEE AT E 2R ml, B 2h M 7= s A 77z i 2%
AR R EUR — MM R RS 2 A5, BiRA
T B PR 2R B AAAE L O v 24 4 a0 1R 0 AL 3 A i
ZHORMER , P, 2B RS AR AR, LA Ky rh 2l
FR 3z i A L 5 BT A Bk ML B A T
JA S T 2% 1 R S T T B BN BE 2 K Y
RITIZ —
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