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Abstract: Objective To establish the UPLC fingerprints of Zhidong Granules (ZG) and determine the content of three constituents.
Methods With baicalin as a reference peak, the UPLC fingerprints of 11 batches of samples were established. The analysis of ZG was
performed on a 40 “C thermostatic Acquity HSS T3 column (150 mm < 2.1 mm, 1.8 pm), with the mobile phase comprising of
acetonitrile-0.1% formic acid flowing at 0.3 mL/min in a gradient elution manner, and the detection wavelength was set at 254 nm.
Results The UPLC fingerprint was established and 16 components were identified (gallic acid, asperuloside, methyl
deacetylcyrrhizin, chlorogenic acid, genipin 1-gentiobioside, geniposide, paeoniflorin, chrysin-6-C-B3-D-glucopyranosyl-8-C-a-L-
arabinopyranoside, chrysin-6-C-a-L-arabopylanose-8-C-B-D-glucoside or isomer, baicalin, baicalin isomer, oroxylin A-7-O-
glucuronide, wogonoside, wogonin, and schizandrin). The similarity of 11 batches of preparations were at least 0.98. Baicalin,
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paeoniflorin, and geniposide showed good linear relationships within the ranges of 12.15—388.80 pg/mL, 6.52—209.00 pg/mL, and
8.38—268.00 pg/mL, whose average recoveries (RSD) were 100.98% (3.04%), 100.49% (0.60%), and 100.55% (2.73%), respectively.
The content of baicalin in the 11 batches of preparations was between 7.46 and 12.40 mg/g, the content of geniposide was between 7.01

and 13.27 mg/g, and the content of paeoniflorin was between 7.68 and 12.76 mg/g. Conclusion The method is accurate, simple,

stable, and reliable, and can be used for quality control of ZG.

Key words: Zhidong Granules; UPLC; fingerprints; baicalin; geniposide; paeoniflorin; gallic acid; asperuloside; chlorogenic acid;

wogonoside; wogonin; schizandrin
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Fig. 1 UPLC fingerprints (A) and reference fingerprints (B) of 11 batches of Zhidong Granules
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Fig. 2 Positive (A) and negative (B) UPLC-Q-TOF-MS base peak ion flow chart of Zhidong Granules
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Fig. 3 Negative (A) and positive (B) UPLC-Q-TOF-MS spectrum of paeoniflorin in reference solution (I) and Zhidong
Granules sample solution (I1)
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Table 1 Results of common peak identification

BYH ERE HERE REME

&% ta/min wa i BHET (k) gzt
iy miz mz (X107
1" 3604 BHETH CHeOs [M—H]™ 169.0139 169.0137 118 ()107.0196,125.0252 HAj
2 7958 HJETFHER CisH2z200 [M—H]™ 373.1124 3731135 -2.95 (-)105.017 1, 149.057 7 Ha T
3 8702 £LMEMEHER T CiHaOn [M+Na]* 427.1220 427.1216  0.85 265.0958 fia T
4 11897 4R CisH1e0s [M+Na]* 377.0837 377.0849 —3.06 (-)191.055 1 fia TS
5 12.626 5{JeF 1-B-D- AU H CasHuO15 [M+Na]* 573.1793 573.1795 035 ()207.0612, 225.074 8 fia TS
6" 14.125 fETH CiH2O1w0 [M+Na]* 4111277 4111267 238 775.186 2, 249.075 1, 224.897 9, 123.072 4 fa11
7" 16.029 AjZ5H CasHz80n [M+Na]* 503.1533 503.1529 073 381.1107,341.116 2, 185.384 4, 219.069 4 [HAjl12
8 18.178 H#%-6-C-o-L FHL{rINL CasH28013 [M+Na]* 571.1418 571.1428 -1.69 531.1516,513.1395, 495.116 6, 411.111 8, FHZ-17-18]
W 478-8-C-B-D- i & i 1 393.186 5, 375.095 6
9 18503 H#H%E-6-C-p-D-#i4ifE-8-C- CosHoeO13 [M+Na]* 571.1418 5711428 -1.69 531.147 8,513.148 6, 495.135 5, 411,112 6, F{EI7-16]
a-L-i T 393.206 7, 375.071 2
10 19.875 A %-6-C-a-L FFiAAMIHE- CosHos01s [M+Na]* 5711450 5711428 391 531.1558, 513.161 4, 495,128 5, 411,115 5, #Z- 1718
8-C-B-D- i &1 R 15/ 39321733, 375.062 2
10" 23417 B5H CuH1s0n [M+H]* 447.0936 447.0927 192 271.060 6, 253.0510 HALE
12 24984 HHHFHE CatH1s0u [M-+H]" 447.0936 447.0927 1.92 271.059 4, 253.029 2 s
13 26,090 TJZ4E A-7-O- 4 & RSB CooH2oOn [M-+Na]* 483.090 1 483.0903 —0.48 285.077 1, 270.052 7 AL
14 26873 DUEEH CooH2oOn [M-+Na]* 483.090 1 483.0903 —0.48 285.076 2, 270.052 4 HAe
15 30690 WHEH CisH120s [M+H]* 285.0756 2850763 —2.46 270.0528 HAe
16 31317 fibkFEEH CauH207 [M+Na]* 455.204 2 4552046 —0.82 400.194 3,384.191 8 M L 120
SAREERE 5% R L

*Confirmation in comparison with standard substances in MS spectra



¢ %% Chinese Traditional and Herbal Drugs #550% 2 28] 201951 A

*+ 393 -

22 BEMNE
221 ikt Ak kS Acquity HSS T3 #£(150
mmXx2.1mm, 1.8 um); JaIHHN 0.1% F R /KETR-
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90%Z. i 34~35 min, 90%~3%Zfi§. EIZM:
T, SEIGESERL, EikE LK 4.
A T
280 nm

240 nm

Be 78 | A5 25

240 nm W11

0 5 10 15 20 25 30 35
t/min
B4 3FMmAEBSR (A) RiEtid&E (B) B UPLC B
Fig. 4 UPLC of three ingredients of reference and test
sample
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Fig. 5 Specificity comparison chromatograms of three
constituents
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PRI . 1% “2.2.17 TR G 45 R0 Bl HERE 43
BT, TESRUETAR, DOG IE ot 23 B AR bR (X,
WETRIAR AR (YD), F /b ikt AT 4 a1,
DATHER LR 7 ZFIAH G REL (0o 1 EEFE 5N
FEXF Y=24 205 475.7 X+15295.1, r=0.999 9, £
PEYER] 12.15~388.80 pg/mL; #a 7 Y=10 571 885.8
X-+204 853, r=0.999 7, £ 6.52~209.00
ug/mL; AJZjH Y=7 215 471.9 X+8 162.8, r=
0.999 9, Zk:yulH 8.38~268.00 ug/mL.

226 MR RO I RIE R, 1%
“2.2.17 BURN ARSI 6 &1, il WS
R T A 25 RSD 20514 0.14%. 0.20%.
0.39%, K HIMUIRFEE L RAT.

227 FaEMERe B S T 0484 16,
24, 32, 46 h, F% “2.2.17 TR WA TS BIEEEE
R, AdsRUEmA, WABEEE. . ATAHE
RSD 43 %4 0.56%. 0.23%. 1.81%; #HBA{LA %
TAE 46 h AR E M R 4T

228 HEEMAK HU6 7 0.5 g (hENFRFE M,

iz “2.2.37 TR JPEMC A AR, 1% “2.2.17
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TR AR LR b, e AN, T RS
METH . AT R B E ) BN 8.68. 8.51.
7.60 mg/g, RSD %334 0.60%. 0.55%. 0.61%, #*
W2 VR I R
229 JMFEREMCEREE  H9 4 kSRR 0.25
o, FEEWE, B TEMA, 50#% 05 1.1
1. 150 1. Hs s EAs i N VR A T FEL il A
AT 34y, IINIE R 40% I, i 75 AL EE 30 min ()
500 W, #%K 40 kHz), AHEEIE, I 40%H
WEE%s, $225), BG&E=E, 14100 r/min 2.0 10 min,
B 0.22 um FRALIEEER, % “2.2.17 WU
AR T VEBERE BT, VHEEIRE IR . 25 SR
HEF-H AT 2513 [ 53514 100.98%- 100.49%
100.55%, RSD 43J°N 3.04%. 0.60%. 2.73%.
2210 T AMHELEE B3 4y 0.5 g IEBhFURIFE &,
% “2.2.37 TN JERCHI A IR . 4% “2.2.17
TR A 7R b, IE TN, B EOA R A
FURE (0.28. 0.30. 0.32 mL/min) SE&IE 4R,
THEESE . lETE. AAHERE S BCFAE
“}y 8.43.8.61.7.20 mg/g, RSD 43 %14 0.89%.0.58%-
2.81%. AR (30, 35, 40 C) wEME
SER, PEIEEST. T AT RES P
1B %3524 8.51.8.60.7.21 mg/g, RSD 73514 1.75%.
0.49%. 2.76%.
2211 FEMEENE 1L AR, % “2.2.37
TR i & R s, AT 2 4, 7R “2.2.17
T E A T ilE, 45 R NE 2.

£2 IMBHOSEMNEER (n=2)

Table 2 Results of content determination of three

constituents (n = 2)

i % (mg-g ™)

it
WA UENRE AT
20110102 7.54 8.19 11.38
2014101 9.00 11.15 10.57
140901S 10.79 13.27 12.76
20150701 7.46 9.98 9.92
150801 12.40 10.98 11.33
150802 11.95 12.59 11.59
150901 11.33 12.84 11.35
151001 8.51 8.42 7.68
151002 8.78 8.37 11.19
20171102 12.02 7.37 12.06
20180501 9.37 7.01 8.17

3 g
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FHEEEEE 75 15 min 2 B0 5 10 (6K i 1) 4% 7
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K. ZIE-/K. ZHE-0.1% /K. Z/i5-0.2% H ik
IK I EEAR B S L, 21 -0.1% H R 7K 7 25 280 i
U, WETEXTRR, W5 HHANR (i I A ) 52 A L 26 0y 5,
FLRBOT, SREH I, BA&HE LHE-0.1%F FR/K A
ARSI ANA . ELE T 25, 30. 40 °C, #£40 CF
REE )y BIHTE Z taali, (FIRAIENEE w4 %
%7 AR R 0.35. 0.30. 0.25 mL/min X 153
TRLRE fh 73 B BORZI, 0.30 mL/min FIEEE A, H
B2 MRS R Muk$ELE 40 °C, 0.30 mL/min
ZAE TR L BB S EAT BER .

FIFH UPLC/DAD %t 1E ki RE i 7F 190~400
nm FHHATEAME KR, 254 nm T EEGIEH R
%, HIEHAFRY, RATaet Rk THRa Eig A
AR, kst 254 nm AL BhEURL R SR A
WK mE TR BRI K2 280 nm, HEFH K&
AJZGETE 240 nm RTINS, Ak
£ 240, 280 nm BEAT S M 5E o

EILA WA B fa i, 8. 9. 10 SidifE
BT m/z 571 5y T BT, 5 R0 B0 PE LU
M 3 5 H N A% 2 -6-C-B-D- 7 %) KE-8-C-a-L-Fi iz
R A o 3 38 S45 B AH R A RRIERE Fr g, H 8
T 9 I AT AR A SR RE 200 Y
1 3 -6-C- - L-r 37 A1 WLk R 47 -8-C-B- D~ 7] 26 4 1 A1 1
¥ % -6-C-B-D- 7 % B -8-C-ou- L-Fr] Fo A B 1 () (3 AT
N, BEIEHIWT 8 5§ 14 2 -6-C-o- L-BrT 4 A itk i
¥%-8-C-B-D-E & FET, 9 SN E-6-C-B-D-Hij
T HE-8-C-a-L-Fal 1A pE L, 10 S0 R ARMK, 21
BT DLW R B 5 RS 8. 9 SIEAA, kit
W7 H A 14 % -6-C-B-D- ] 4 # -8-C- - L- i 11 4 7
SRk, 13 55 14 SUERAME R 575 UL
KGR, 185 E SR L, FERISC
BRI 2O o A R, HEWTRI A N T 240K A-
7-O-F A IR R S . HFH 1355 145
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U B3R AT N T TR T IR AR A-7-O-74 % il 1
PR AP 58 B 4T R, DRI AT 13 506 T
JRARER A-T-O-HI B FERETR H, 14 SIEANHEH .
4 ZE5ig

A SEG S UPLC Utk Al 3 Flpli 43 i 2

HIE, AR 1 255 7 1) 1 S ORI

PERFIERE 215 B . M b sh ok fia g & i g ik v

i 7 16 AN AR o LU, SR 1 o IR R

A, 5 bRk (0 A AL K T 0.98. 5K A UPLC-

Q-TOF-MS Bk FH B AR N 1L s ks o S WAk 2 il 43

HATEGE, RN T 0kE TEAT. T, 5.

B TR 1 16 NMRFIERC . 11 HEHIFR R s

7.46~12.40 mg/g, Ha TN 7.01~13.27 mg/g, *j

25N 7.68~12.76 mglg, %% i KB BE i

UPLC X Egh ki s 55 . a1, AJ245H

[ AT, D7 VAAERfa] 58, AT A&l il Hr

PRI 7% . ASLER R T RS B EH AR . UPLC

Z WA AR LLAGR TR FH ARG R T 25 5

J7 RS, AT SE T SR E AR AL

HE -
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