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Simultaneous determination of gentiopicroside, mangiferin, swertianolin, luteolin,
demethylbellidifolin and bellidifolin in Gentianella acuta by QAMS method
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Abstract: Objective To detect the contents of six components in Gentianella acuta by establishing the method of quantitative
analysis multi-components by single marker (QAMS). Methods Using HPLC-UV technology and taking bellidifolin as internal
standard, the relative calibration factor of gentiopicroside, mangiferin, swertianolin, luteolin and demethylbellidifolin were detected
respectively. The contents of the six measured components were compared by using the external standard method and the QAMS
method, in order to verify the applicability, accuracy and repeatability of QAMS. Results There were no significant differences
between QAMS method and external standard. Conclusion The established method can be used to simultaneous detect the
multi-index components of G. acuta in the absence of relevant control, which could be helpful to establish the quality control
specification of G. acuta.
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Waters 2695 = SOBAH it A (35 EVRERE R}
HABRAT)D, Ultimate 3000 A = JGIlAH 384X (3£
[ ZE 8K KR BHEA R AR, SPD-M20A =808
AT CHABHEEA ), UV-9000 LA4hr Y66
it (RIS AR AR, ME204E/02 B 1
RV G LML R Z A 5D, Milli-Q #B 4K
CEEZEHEEAFD.,
1.2 RF

X S AE T (LS 6480907-2) T3 (it
5 12759-74-8) . HZjEHE (k5 136656-07-0). A
JREZ ({LT 4773-96-0) 2 FHIEAESGH IR IH R (it
5 113558-15-9). 4fl4 i AR Fi (65 41059-79-4),
P06 T r e B R AR A IR AR, &% IR R
B H=98%, FIMESENEM. o8 (A,
Fisher A7), #4liK AL = H .
1.3 ##

ZIRRES T 2014 4E 2 2019 SEAFEEREE 11K,
£ 6 it (S1~S6), ZVAlbrh R 2 e 24 22 bt A 1

A% %8 N e IR R e BH & A 4 42 i AR e IR
Gentianella acuta (Michx.) Hulten.
2 FEEER
2.1 EERECH
2.1.1 PRI A R0 R O B A3 0l
PR A ) & BT FF 0.37 mg/mL, T3RFF 0.36
mo/mL, HZ5EEFF 0.44 mg/mL, AKEEHEZE 0.33
mg/mL, 25 H EEAfEAG T R RERER 0.29 mg/mL, 42
Je AR 0.31 mg/mL R RE Sl I, [ 0 Jal) B A
FEOGH B FC ) 6 oot R i PVR G A, RIVE G G
RSl 4 CAEH.
2.1.2 MRS E IR PRI R R IR R R
Gd 359 2905 g, FEEIMAHEE S50 mL, [Hl¥
FEE 30 min, A, FHERIUE RN L gl ) i &
PE5). yEIt, JEME 0.22 pm GUFLUEMRE, HUZEIEW,
IS
22 BIEERM

Waters XBridge Cis %4 (250 mm X 4.6 mm,
5 um); WENMANZE (A) -0.1%VKEEER (B),
FEWERE (0~4 min, 5%~16% A; 4~7 min, 16%~
30% A; 7~9 min, 30%~45% A; 9~17 min, 45%~
90% A; 17~38 min, 90%~100% A; 38~45 min,
100% A); FEift 35 C; #EFAE 0.5 mL/min; Al
B 254 nm, HBEFEARRR 10 Wi, VRS IR AR
MR HPLC &, WA 1.
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Fig. 1
samples (B) of G. acuta

HPLC of mixed reference substances (A) and



¢ 8% 202487 H52% H 158  Chinese Traditional and Herbal Drugs 2021 August Vol. 52 No. 15

- 4677 «

2.3 FEFWIE
231 ZMEIEHEES ¥ “2.1.17 TR HIA R
W VA VR N A R 0o B SV VRO ) 1. 172, /4.

1/8. 1/16 5, %R “2.2” Ij it S UGHFE,
DLIR FE AR AL b, DT A AL R, 22 i) 2% o) e
FIEE TS, S5 ILEE 1.

F1 RAHBRAEBSH 6 MROHEMEXRERER

Table 1 Linear relationship of six detected components of G. acuta

ot 2 AL AR 2RVl (ug mLY) AR /(ug L) BB/ (ug mL)
AR Y=11737959.43 X+38398.67 0.9990 23.13~370.00 0.023 0.072
ARBEE Y=25405710.85 X+65412.13  0.9998  20.63~330.00 0.021 0.058
MY Y=42 387 961.53 X+590 006.96 0.9992  27.50~440.00 0.028 0.081
TRE Y=25616 958.45 X+47123.13  0.9992  22.50~360.00 0.023 0.071
E R4 R IEEE  Y=72 604 909.39 X+186 703 0.9997  18.13~290.00 0.018 0.060
A5 - B R Y=46 419 490.38 X—109 537.35 0.9994  19.38~310.00 0.019 0.063

232 MEEAE R “2.1.17 U6
TRE NIRRT, F5I8 “2.27 T (il 4 pF i et
FE6 R, THEARIRMHE T, TR, M2y,

RBEE . 2 LR IR 4% e IR R )
U AL RSD 43754 1.13%. 0.87%. 1.74%. 2.53%.
1.44%. 1.69%, FKEIENEEE RIT.

233 FEMRLE  RSWME “2.1.27 TUN &
(RS B BRI s i, 20 ) TR TR L 4 J5 O
2. 4. 6. 8. 12. 24, 48 h, %ZI® “2.2” W N
PSR CHE R e o S5 R RE . TR

ML . ORBERER . L H IR R A
4 - RE R W T FR RSD 49 31N 1.26%. 1.72%.
1.38%. 1.58%. 0.69%. 0.97%, {5 IETHR
7E 48 h WS E M R I .

234 HEMRE  HBUE—#HIH R K 6
By, 4% “2.0.27 TR J7 k4% 6 AR AR, 1%
“2.27 TR IS AN 2, THEARM R
JERHEE T TR CUARET . KBER, LHE
SEAG IR | A O I ST R A H T
HH RSD 7354 0.81%. 1.06%. 1.42%. 1.28%.

1.49%. 0.93%, KHIIEHEE MR

2.3.5  fIFEEISCRIRLE BRI e A 250 B K
2]0.25 g, FEHEME, AT 6 1, A5
AR e JIH 24 64 B 2R 25 B 23 AH 5 2 5 1 0 O
W, A% €2.1.27 TR J7 v A R R, “2.27
B N e e = i1 I ) 1 = A Iz SO
BoR MR TRE. MNAEE . KBEEER.

2 HA R A 2 Il LR A 2 e R I 1) A [
F 5N 99.91%. 100.43%-. 99.95%. 100.56%-
99.86%-. 100.05%, RSD 43 %l°A 1.04%. 1.51%.

1.85%. 2.28%. 0.53%. 1.48%, % HJ7ikutaf e
RIF.

24 HEXMRIERT (fu) KIEL

ARSERR 2 mir bk . RIE fu=ffi=AX
Cil(Ai X Co) 115 QAMS [ fyi, XA foi 9 N ARAIXS 5
MH 7y i RIERT, A NATRYIETER, CoAN
PR EE, ACRFRFINZE 7y i VAR, Ci NRrIlZE 55
i WKL DR IEE I NS, AR e 2 Xl
THRAES M AR IR (A PRE (B,
HAWEH (C). REBEFEZEK (D) ME RS &
JBE (E) B fai, SRR 20

F2 HESH faMELER

Table 2 fgivalues of each component

M5 fsa foim fsic fso fse
S1 0.643 0.447 0.854 0.304 1.366
S2 0.661 0.445 0.844 0.296 1.373
S3 0.654 0.437 0.841 0.302 1.382
sS4 0.642 0.452 0.847 0.307 1.346
S5 0.650 0.443 0.862 0.292 1.358
S6 0.662 0.449 0.858 0.308 1.365
FI{E 0.652 0.446 0.851 0.302 1.365
RSD/% 1.32 1.17 0.97 2.10 0.91

2.5 fyi it FAMIEN

2.5.1  AN[EE RGBS AR BB fei 1520
2 9 % %2 7 Waters €2695 . Ultimate 3000 /1
SPD-M20A 3 FhifAH (i {) F1 Waters XBridge Cis
(250 mmX4.6 mm, 5 pm). Agilent ZORBAX
Extend-Cig (250 mmX4.6 mm, 5 pm) 2 fhfa il
XF fi BFEM , 285 BRI & o FEAS [B] v RO (i
AR 3+ /T for B RSD 735104 1.52%.
0.58%. 2.02%. 0.69%. 1.75%, ¥J/NT 3%, WF
3, U BAAN [ i RGBURH 1A RNAS [F] 5 X6 &% 140
(1) fsi TG BA SR

252 AFEIHEREARTRRNS foi BRI 0 RS 5 W
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BURERA (1. 2. 4. 8. 10, 15. 20 uL) iR
A0 BRI, AR N i R B S AT
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Table 3 Effect of different instruments and columns on fsi of each component

1')\(%% @ﬂjat*f fsa fsB fsic fsp fsE
Waters 2695 Waters XBridge Cis 0.658 0.456 0.850 0.304 1.364
Agilent ZORBAX Extent-Cis 0.639 0.451 0.847 0.289 1.357
Ultimate 3000 Waters XBridge Cis 0.647 0.454 0.847 0.303 1.364
Agilent ZORBAX Extent-Cis 0.638 0.446 0.844 0.297 1.348
SPD-M20A Waters XBridge Cis 0.657 0.457 0.847 0.309 1.366
Agilent ZORBAX Extent-Cis 0.640 0.445 0.843 0.298 1.349
FHME 0.647 0.452 0.846 0.300 1.358
RSD/% 1.41 1.13 0.30 2.31 0.59
T4 TREIBHHERITEES T BTN
Table 4 Effect of different injection volumes on fsi of each component
BEREAARF/UL foa fsp fsic fsp fse
1 0.648 0.457 0.858 0.307 1.364
2 0.648 0.452 0.846 0.299 1.357
4 0.653 0.458 0.855 0.302 1.350
8 0.649 0.455 0.854 0.307 1.359
10 0.650 0.456 0.848 0.294 1.366
15 0.652 0.460 0.843 0.313 1.365
20 0.656 0.455 0.860 0.306 1.380
FEME 0.651 0.456 0.852 0.304 1.363
RSD/% 0.46 0.56 0.75 2.05 0.69
253 AR fa Bsm RN 254 ARVSIABABRESS fa B8 FEEIREL
B Y2017 WURHI&RRMHBE IR G ISR SRS RIS 5 0, 20l N St Gk

543, KHA Waters 2695 & %R 54X, Waters
XBridge Cis thifif¥ (250 mm X 4.6 mm, 5 pm), 43
S R FAEIR (25, 30 35. 40, 45 C) XHRA
X HE SIS AT R, e S . TR Y
AW RBEER . ZH IR e IHER . 42
Je RERR E W TRIAR 25 SEAN AR fo (5T . 4551
R, AR CCE X A AR R AN 1 o TG
M, B8 fa (1 RSD BN T 2%, 455 L 5.

*5 AEHERNEED foi BTN

o, AHANEGEAE ARG E (0.3, 0.4, 0.5, 0.6,
0.7 mU/min) AT, s RAHEH . TERE. 4
M RBE R, EH AR e HEE . 4%
JeRHBR I ETRIAR , B AR AA TR ERT fai 1
oM, Z5HERM, TAFEIARTRIR B SRR
NHS By fon TGRSR, & foi B9 RSD ¥/
2%, ZRNE 6.

255 KR K IR ARk SRR fo BRI RE AR

*6 AEREFFUREXZES fi BTN

Table 5 Effect of different column temperatures on fs; of Table 6 Effect of different flow rates on fsi of each

each component component
IR/ C fa fss fsic fsp fse PRFA =/ (mL min 1) foa  fes fac  foo  fue
25 0.649 0457 0863 0.301 1.358 0.3 0.642 0.445 0.863 0.298 1.362
30 0.650 0.456 0.856 0.299 1.366 0.4 0.654 0.457 0.864 0.302 1.367
35 0.653 0.447 0857 0.302 1.376 0.5 0.654 0.456 0.865 0.305 1.380
40 0.651 0458 0.864 0.307 1.359 0.6 0.660 0.452 0.863 0.303 1.358
45 0.656 0.450 0.858 0.295 1.363 0.7 0.664 0.446 0.860 0.293 1.366
FHME 0.650 0.454 0860 0.301 1.364 FME 0.655 0.451 0.863 0.300 1.367
RSD/% 0.72 1.06 0.42 1.46 0.53 RSD/% 127 129 022 159 0.61
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AR “2.1.17 TR il AR B RE TR A 6] B b
VW 3 4, 43 M N RO Bk A, 4 BIAE
252, 254, 256 nm P AR, A0S R T
TERAT. U RRE R, LH R iR
Fi AR IEE R AR, AKX fu
(PRI 25 SR, A A I BN e o e i
B IRIE S oy foi CHA R, 25 4 fai ) RSD
BINTF 1%, 458 W% 7.
2.6 FFMRKS B EigLEE L
A R SR R (g AR, R
A R #5273 (1) € 1 0 5 40 2 -l R R €2, 06 £ A
XEREABF ] (tyi), XS AFIH 73347 e, 2558 L

FRT7T AEHEMEARITEE S fo BRI
Table 7 Effect of different detection wavelengths on fs;i of
each component

ﬁ /P!U & ‘K/ nm foa fss fsic fap fsE

252 0.662 0.454 0.862 0.299 1.364
254 0.656 0.451 0.863 0.302 1.363
256 0.659 0.452 0.868 0.303 1.365
FH{E 0.659 0452 0.864 0.301 1.364
RSD/% 046 034 037 069 0.07

F 8. 45 BN, A A 5 E IS 1Y tei ) RSD
4354 1.06%. 0.76%- 0.62%. 1.08%. 0.94%, ¥J
INT 2%, REARTLLLL tys XF 9B A Fh 2% 2H 55 (1)
I AT R A

#=8 AREMNBSEEHNESHS tui
Table 8 Relative retention time of different instruments and columns

0 #% NP2 tsa tsB tsic tsiD tse

Waters 2695 Waters XBridge Cis 2.206 2.095 1.551 1.396 1.206

Agilent ZORBAX Extent-Cis 2.167 2.068 1.536 1.371 1.183
Ultimate 3000 Waters XBridge Cis 2.209 2.093 1.554 1.399 1.205

Agilent ZORBAX Extent-Cis 2.166 2.069 1.534 1.368 1.188
SPD-M20A Waters XBridge Cis 2.201 2.098 1.551 1.397 1.206

Agilent ZORBAX Extent-Cis 2.159 2.063 1.534 1.372 1.185
SFIE 2.185 2.081 1.543 1.384 1.196
RSD/% 1.06 0.76 0.62 1.08 0.94

2.7 QAMS S55MRENMELE RAVELEL 3 g

B 6 kA [ SR £ B[] 11 2 AR JE 245 0 4 R
SO R, RS AT 10 il VRN i
ACHEAT I E o 73 73R QAMS FAMRIETHE 6 4t
R RE R BT TR, M. AR
TR RIS R EE | A O E R 0 =
L 3 10, ZEH LR 9. K QAMS 7 5 4R iE Nl
RIS & AT R, R 2 Fo5 ik AR
6 FRhéHsr & EIHA—I, RSD /M 3%, UifHi%
QAMS £ 1] LB AR AR i FH T AR A HE 24 44 1

B ERIE

31 HiAMmARHIREEER
ENS W i~ NI o D Al [ER TRV S C I RE
WA IG5, NS 5 R 2 MEgioriE, £
ANEPEEE (HEE. 4B K BERR 4B8), AF
JEEURIA] R (20, 30, 40. 60. 90 min) #4724,
I 20 e DU BRI R B 30 min SRR EX
JiiE e B IETTESE SR B IH 6 Fft a3 230
=R
32 FEFHRERRIBRAIES 6 FR I HIELES
HPLC il 75 1% F A Ml 85, 7E 254 nm £

R9 QAMS ESIMRENE 6 #HRMERAEF 6 MRS E
Table 9 Content of six components in six batches of G. acuta by QAMS and ESM

B I(mg g HRE/(mggd BHAEEH/(MggY) KEER/(mggh PR LB/ (mg g7

G5 e ERERR/ (mg g70)

ShbRiE QAMS  AhbRiE QAMS  AhbRiE QAMS  AMEE QAMS S bzid; QAMS
s1 16.27 153 148 122 118 1014 1032 051 0.58 12.85 12.88
2 16.54 1.68 159 123 879 1023 1071 056 0.60 12.78 12.79
S3 16.63 155 156 116 871 987 1018  0.48 051 12.87 12.50
S4 16.14 1.56 149 127 880 1005 1026  0.48 0.46 12.65 12.48
S5 15.87 1.61 153 119 871 9.89 991 056 0.57 12.58 12.63
S6 16.98 1.48 150 118 883 1003 1009 052 053 12.86 12.95
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