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Abstract: Objective To evaluate the extraction ratio, content determination, transfer ratio, and feature maps or fingerprints by
establishing 15 batches of standard decoction of Gentiana Radix from five different places. Methods The Gentiana Radix was
dissolved in water based on the traditional decoction process, the content of gentiopicroside was determined by UPLC-DAD, the
transfer ratio, the extraction ratio, the fingerprints and the common peaks were evaluated by UPLC/Q-TOF-MS/MS. Results The

determination of gentiopicroside of 15 batches of standard decoction was in the range of 1.57—2.81 mg/mL, the transfer ratio of
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gentiopicroside was in the range of 50.71%—67.70%, the average transfer ratio was 59.20%, and the standard deviation was 7.31%.
The extraction ratio was in the range of 15.72%—25.52%, the average extraction ratio was 19.20% and the standard deviation was
about 2.85%. Ten peaks of fingerprint were confirmed in this research, such as lilac glucoside, 1-(4-hydroxy-3-methoxy)-phenyl-
1,2,3-glycerol or isomer, loganate, secologanoside, gentiopicroside, naptho(2,3-c)furan-1(3H)-one-9-(acetyloxy)-6-methoxy-8-
[(2,3,4-tri-O-acetyl-6-O-(2,3 4-tri-oacetyl-B-D-xylopyranosyl)-p-D-glucopyranosyl)oxy] or isomer, C4sHs4,0,5 (unknown compound),
C46H540,7 (unknown compound), macrophylloside B, and isomacrophylloside. Conclusion The preparation method in this paper
conforms to the traditional decoction method, the analyzed samples had representiveness, the batches fit the fingerprint research
requirements, the content of quality evaluation covers a wide range and the data obtained are representative. It can be used for the
standard preparation and quality evaluation of traditional Chinese medicine and providing basic data for the quality and the
industrialization of dispensing granules.

Key words: Gentiana Radix; standard decoction; dispensing granules; fingerprint; UPLC/Q-TOF-MS/MS; lilac glucoside; loganate;

secologanoside; gentiopicroside; macrophylloside B; isomacrophylloside
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(17> FArE AT R 40, R VA I A ) S I A
MEZERIE . SRR RAET L, KANIIRE &N
— PR TR L, AP TEREEA—EL
) — TG RrikfR 2 ifig, BN, TERBT
IR Kl 53 R — 2R B — A

F1 SRR

Table 1 Sample source

5 BEE itk 5
LDOl J 7 JeRRAEPRR e 20150903006
LD02  Hil JEHRRERE g TR 20160306015
LD03  Hil JMHRDERE Rk 20160306021
LD04  Hil TMEDRIE G2t 20160306028
LDO5 il  JRMEDEAR  FREfR 20160705121
LDO6 EleiL  JAHFLEHE  ETE 20160705101
LD07 BRIl  JEMHELEAR KRkl 20160705117
LD08 il WIHELEME Stk 20150610215
LD09 EIL  EHHELEME - 4ii% 20150602010
LDI0 =7 ISR S R v 20160811015
LDIl =F JENEREIE HEESE 20160811020
LDI2 = MR Fitt 20160811031
LDI3  5iMl TR Fitt 20160704100
LD14  BtMl JeMRE IR RpETE 20160704102
LDI5 5l iSRS R vl 20160704109
2 FEEHR

21 EEFEEE

A X he H 5 o5 2 7 U 4% 240 AR BURE
(P EZG ) 2015 FERRA % A HURE, fH] DNA
T FFASCRS R 267 AT XUR N Fe, K 3R AT 1 7 51U AE
28 DNA & B % ® R4 Chtp://www.
tcmbarcode.cn) H W Basic Local Alignment Search
Tool (BLAST) J7ikiAT4s RFE . WIF G HHET
N2 SHAR B KON HESE R B LRy, S5 R EoR
15 et N e IRRHE e H Gentiana scabra
Bge. HJTHBARAMIRZE

JERE ITS2 #5731 : CGCATCGCGTCGCCCC
CCCAACACCGTGCATGAAACATTGCCGGTTGT
CAGAGGGGCGGATATTGGCTTCCCGTGCTTCG
GTGCGGCTGGCCTAAATGCAAGTCCCTTGCGA

CGGACACGACGACAAGTGGTGGTTGATTGCCT
CAACTAAGGTGCTGTCGCGCGTTGCCCCGTCG
GATGAGGAGACTTTCATGACCCTAATGCACGT
GTCGTCACGACGCCTGCCACGACCG-

JefiH psbA-trnH A5l 7 %1]: GACCTCAGTCTTA
ATCCTATAATATAGAATATAGGATTAAGAATTAA
AATAAAGGAGCAATAACGCCCCCTTGATAAAA
CAAGAAGGGGATTATTGCTCCTTTATTTTAATAT
TTTAATTTTATTTCGGTAAGGATTATTATTATTTC
GGTAAGGATTATTATTAGAAATTTTTATTAGATT
ATTTTAATAATCTATATTCAAATATTATCTATATTA
AAATATTAGTTACCAATATTGGTAACTAAGATAT
AAAGAAGAAAAAGAAGAGTATATTTGAAATGA
CATTACAATATAACTAATTCTAAAAAAACTAGT
AAAACAAAAAAATATAAAAAAGAGTTAAAAA
AAGAAAAAAGTATCAAAAATTTAAAGACTAAA
AAAATACAGATAGTCAAGGGG.

22 EEME

221 AR BIH S R REL 7.4 mg EH
TGRS, B C A ZE 10 mL, BERERE
4 0.74 mg/mL 1) e BT F A

222 AR

(D AV REERRIGR 1 &
HERAERL 0.5 g, 32 (R EZG ) 2015 4FF il & it
A -

(2) PRtk HEAR SV 5 R 1

HHEHEIRFE i 50 g, 23 nlhn 7 £ &K, 28 30 min,
Bk IR0 30 min, Y ACER, F0
6 f5H/KAE 20 min, & 2 IRFLEW, WEKYE
%500 mL, f9EFEIKREN 0.1 g/mL 1)JF 25
Mo FEHEH 1 mL JEA4MER, SO0 EH b
B, SRHER IS, &
223 k&M AEFA Thermo-Cig (150 mm X
2.1 mm, 2.6 um); FENAA 0.1%00 FE K- 2
VEBBLEE . 0~15 min, 5%~15%Z M 15~35 min,
15%~45% . fE; B E 0.4 mL/min; #EFEE S
ul; A 30 °Cs 3K 270 nm. (i E ALK 1.
224 LMEXRRFE REEIRE “2.2.17 Wi
GVAMR 0.4, 0.8, 1.4, 1.6, 1.8, 2.0 mL, HEEA
%10 mL, FHZME “2.2.37 TR OiE AN E &k
SYHIETRIAN, DIORRHE Fr A BN AL bR (X0, 270
nm WK FERBINALSE (V) (HEEIHGRE Y=
2 968 536.461 X—2.985, R*=1.000,
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Table 2 Content and the transfer rate of gentiopicroside
A L
/%  FRiEZ I/ (mgmL ™)
LDO1 3.32 1.93 58.18
L LD02 3.80 2.65 69.70
: LDO03 4.62 2.16 46.81
LDO04 3.19 1.92 60.21
T LDO05 4.14 2.81 67.70
LD06 3.98 2.58 64.79
B LDO07 4.56 2.64 57.93
LDO08 3.14 2.10 66.64
LDO09 3.07 2.07 67.23
L LDI10 3.20 1.63 50.88
T T A Y S Y LD11 3.37 1.74 51.73
{/min LDI2 3.08 2.00 64.73
1 RBEENEE ) MEBRERH B) 0 L3 3.09 137 2071
UPLC-DAD LD14 3.27 1.79 54.66
LD15 3.23 1.81 56.11

Fig. 1 UPLC-DAD chromatogram of gentiopicroside (A)

and standard decoction of Radix Gentiana (B)

225 REEFEERLE BRI bR EZ ) A S
GIRA LS 20160811015), %8 “2.2.3” Witapks
PRELERE 6 IR, DE REE FIEMA R RSD A
1.11%, REIEFEH R R IF.

2.2.6 FROEMEREE  HORAEAR M AL TR
GIRA LS 20160811015), %8 “2.2.3” Witapksk
f, 35T 0. 4. 8. 10, 12, 24 h #EFE, B8,
Je I AR RSD A 1.20%, £ 24 h Hbpitk
GV A R e M R A

227 HEEMWRE WEHOREERY KA
20160811015), “FATH 4% 6 M REARAEZ L
W, &R “2.2.37 TUF Bl dire, &5,

JeRHEFE R BRI RSD A 2.12%, £WA T LR
SYERLT,

2.2.8  INFEEISCRIRES  HUCIE R E
REFRHEZ BRI (R HES 20160811015) 6
Uy, A3 BUIINAH R & P RRE Y, % “2.2.37 I
Pk S HERE, RIHE T RSP RICR N 98.49%,
RSD 4 1.39%.

229 WEIVE A AREEEL “2.2.27 TR &
TRV 5 L BERE, $%0R “2.2.37 TN (il 440
SEVETHRY, ARIESMRIETT FEIRALR A B AR ez 77
TR R, SR IE 2.

23 EBEREER

231 R ERERRE RE “2.2.47 TUE SR,
IR R IM AN CEBE=w/M, HF W %
AR HTE L R, MONO PR HE R E) iF
HRNEE IR, SR 0K 2.

232 HEFRFEHR FHEEN “222 (2)” s
TR AW 10 mL, BARKIp, BE& T
(40 °C) ZIHEE, MHHEEZR, 4% LD01~
LDI5 HERD AN 22.18%. 18.08%-. 15.78%-
20.24%- 25.52% 20.46%- 17.80%- 19.03%- 17.30%-
15.72%- 23.60%- 18.50%- 17.88%- 16.12%- 19.86%.
HERITEAL: HEE=wr(M), HFP M N7
M, VARG ERTIER, v IR,
w AR TE 2.

24 RBBFREATIIESUEE R

241 @miEZMA @G FEA Waters Cortecs Cig (100
mmX2.1 mm, 1.6 um), JFSNHA 0.2% HFIR/KE
Wi-2 5, BEEPEL: 0~7 min, 6%~7.5%Z M 7~
12 min, 7.5%~19%Z./%; 12~17 min, 19%~35%
CBE: 17~21 min, 35%~40%ZJE: AR E 0.4
mL/min; #EiF 30 C; YK 242 nm.

242 JFUEZM EBIZHESETIE (ESD, &F
B IE, BT, SRR 150 C, JBLEH
SN A S L 550 °C, AR & 800 L,
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BMEEIE 1.0 kV, FEFLEE 30 V, FTEE miz W1 pL JEREHT, Fa8u NG AR sl 3 IR R 20 A
50~1 200, AL 2, HAHLAE 10 /\, iHid UPLC/Q-OF-
243 JROUENER RS I A KR E B MS/MS BB (Waters AR FEAE) FHIL GitS
“2.4.17 WEIEFEE 15 ORI AN GE 201509030060, WL 3 A 3.

(A EAdddE Y Tan

P F ek

-.lﬂ'-:--

4N

L
3 13.00 17.34
t/min

10

1 2 4 L
J A il

0 4.33 8.67 13.00 17.34
t/min

B2 15 #tREARAEAFIIK SAR UPLC-DAD 15 8EIE (242 nm, A) REFBIRLEL (R)
Fig. 2 Fifteen batches of UPLC-DAD fingerprints of standard decoction (242 nm, A) and its reference fingerprint (R)
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&3 UPLC-ESI-MS/MS REFi#H (ESI', ESI)
Fig. 3 Total ion current of UPLC-ESI-MS/MS (ESI', ESI")
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Table 3 Identification of common peaks in fingerprints

W5 r/min TR SEME (mkz) (eEx /B i % MS/MS &
1 1.67 CisHyOpp  359.097 1 8T F WA & b tY -1.3 197.044 3, 182.021 0, 153.054 4 —H
2 250 CHi,0s  215.0921 1-(4-F2HE-3-H ) 2512 3- I =B MK 0.7 179.070 7, 151.075 6, 133.065 4 +H
3 312 CHpuOp 3751291 D4R —0.6 213.075 8, 179.056 1, 169.086 0 —H, +HCOO
4 486 C¢HyOp 389.108 1 [UZBLFEER AT —0.9 345.118 0,209.043 1, 165.054 6 —H
5 691 CiHyOp  401.1084 JEHHTEH —0.5 193.050 2, 179.055 0, 149.059 4 +HCOO, -H
6 16.33 C3HyOy 8332134 naptho (2,3-c) furan-1(3H)-one-9-(acetyloxy)-6-  —1.1 315.071 2, 153.018 0 -H

methoxy-8-[(2,3,4-tri-O-acetyl-6-0-(2,3,4-tri-

oacetyl-B-D-xylopyranosyl)-p-D-
glucopyranosyljoxy] HL5HIfh

7 1639 CuHss005 10532720 CueHsqOr5 CRELEYD

8 16.88 CyeHs540,7 1037.278 0 CyHss0yy CREEWD)

9 17.45 CyHyOy; 891.218 7 macrophylloside B

10 17.92 Cy4HyyOy 875224 0 isomacrophylloside

—0.5 917.257 4,593.151 2,477.124 7, -H
459.1149

—0.2 901.262 6, 577.1569,477.124 7, -H
459.1143

—1.3 755.203 8, 593.151 4,315.071 2, -H
153.0179

—-1.2 739.208 7, 577.1559,315.071 1, -H
153.017 8

2.4.4  FAXHEEE S A] A AHHIG T AR B 5E - xR dE
LU, DUOREE AR (5 508 MR EE
64 1.000 FTLL L ERRE (3 508 WETHFR N 1.000,

B W HOAERY GRS AR, 0% 4.
245 RSB  RAH 5 IRECE A

AEEVEAN R S8 2004A RREEAT ARALLEE 73475 15 Stk iRAR

AT AR SUE AR ZR CRT 0.900),

H# 5. LDO1~LDI15 FEAEAKICN 0.990. 0.986+
R4 ZHBUERER R EE R B FAE XTI E R

Table 4 Relative retention time and relative peak area of

common peaks

S CREANSIE) DG ORBAIS IR VAL AT AR
1 1.609 0.248 56.849 0.052
2 2.408 0.371 77.525 0.071
3 2.909 0.448 1 093.994 1.000
4 4.558 0.701 87.733 0.080
5 6.499 1.000 4 482.392 4.097
6 16.767 2.580 35.094 0.032
7 17.072 2.627 48.520 0.044
8 17.328 2.666 87.050 0.080
9 17.704 2.724 343.889 0.314

10 17.823 2.742 86.063 0.079

0.989. 0.998. 0.995. 0.998. 0.998. 0.998. 0.997.
0.992. 0.990. 0.988. 0.988. 0.998. 0.985.
25 BESH

KH SPSS Grit i AExT S i) UPLC FRaC&lE
BT R R HT, RAARERE, FIRHIMR
SEAERRE SR EE , JEER AT 5 A7 4 15 HEIR )
JeRHARHEZ T N 3 25 (- 4), H S4~S89. S14
HIN% 1 2%, LDO1~LDO03. LD11~LD13. LDI5
FIRE T35 LD10 5N T 25 48 7= Hh s i o,
5 TRRASRIE T HR . BIeir, S5 28 11 280K
FRET) P Bl =m 50 28 2RIk
BYam. 5L, BRILHR. &,
FRIETE, HNGTE, S MRRE BT AR T A
BB PR T, HONIE. KRR, SMATR, =
M Rk A B R BALE; T mmikti s
FCAh AU i AR AL R AR, BRI —2K (GR 6D
3 it

AT NIE T 15 HER AR HEAT 2 e, %
Hex R E A (R EZG ) 2015 R E
RO H R =3.0%), H &5 08) Thik 3.32%.
HNIE 3.80%. HNFKFIL 4.62% Hili 4t 3.19%.
T HFiE 4.16%. BIpiTik 3.98%. Hpilirik
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Table S Similarity results of 15 batches fingerprints of gentian

FRABLEE

LDO1

LD02

LD03 LD04 LDO05 LD06 LDO0O7

LD08 LD09 LDI10 LD11 LDI12 LDI3 LDI4 LD15 R

LDO1 1.000
LD02 0.996
LD03 0.999
LD04 0.980
LD05 0.974
LD06 0.979
LDO07 0.980
LDO08 0.980
LD09 0.979
LD10 0.967
LD11 0.999
LD12 0.999
LD13 0.999
LD14 0.980
LDI15 0.997
R 0.990

0.996
1.000
0.994
0.975
0.970
0.974
0.975
0.975
0.973
0.961
0.994
0.999
0.998
0.976
0.994
0.986

0.999 0.980 0.974 0.979 0.980
0.994 0.975 0.970 0.974 0.975
1.000 0.978 0.972 0.977 0.977
0.978 1.000 0.998 1.000 0.999
0.972  0.998 1.000 0.999 0.999
0.977 1.000 0.999 1.000 0.999
0.977 0.999 0.999 0.999 1.000
0.978 0.999 0.999 0.999 1.000
0.977 0.999 0.998 1.000 0.998
0.966 0.996 0.996 0.997 0.995
1.000 0.979 0.974 0.979 0.979
0.997 0.978 0971 0.976 0.977
0.997 0978 0971 0977 0.977
0.978 1.000 0.998 1.000 1.000
0.997 0974 0966 0973 0.972
0.989 0.998 0.995 0.998 0.998

0.980
0.975
0.978
0.999
0.999
0.999
1.000
1.000
0.999
0.995
0.979
0.977
0.977
1.000
0.973
0.998

0.979 0.967 0.999 0.999 0.999 0.980 0.997 0.990
0.973 0961 0.994 0.999 0.998 0976 0.994 0.986
0.977 0.966 1.000 0.997 0.997 0978 0.997 0.989
0.999 0.996 0.979 0.978 0.978 1.000 0.974 0.998
0.998 0.996 0.974 0971 0971 0.998 0.966 0.995
1.000 0.997 0979 0976 0977 1.000 0.973 0.998
0.998 0.995 0.979 0977 0977 1.000 0.972 0.998
0.999 0.995 0979 0977 0.977 1.000 0.973 0.998
1.000 0.997 0.978 0975 0.975 0.999 0.973 0.997
0.997 1.000 0.968 0.963 0.963 0.995 0.962 0.992
0.978 0.968 1.000 0.997 0.997 0.979 0.997 0.990
0.975 0.963 0.997 1.000 0.999 0978 0.997 0.988
0.975 0.963 0.997 0.999 1.000 0.978 0.997 0.988
0.999 0.995 0979 0978 0.978 1.000 0.974 0.998
0.973 0.962 0.997 0.997 0.997 0.974 1.000 0.985
0.997 0.992 0.990 0.988 0.988 0.998 0.985 1.000

(=]
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Fig. 4 Cluster analysis

KR EE R FRIR

Table 6 Classification, origin, and grade
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