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Abstract: To establish an ultra — fast liquid chromatography with tandem mass spectrometry ( UFLC — MS/MS)
method for simultaneous determination of seven active components (loganic acid, swertiamarin, 6°'=0 - =D -
glucosylgentiopicroside,, gentiopicroside, swertioside, isoorientin and isovitexin) in Gentianae Radix Et Rhizoma.
Chromatographic separation was performed on Shim — Pack XR - ODS column (75 mm x3.0 mm, 2.2 wm). The
mobile phase consisted of 0. 1% formic acid in water ( A) and acetonitrile ( B). The seven analytes were
determined with gradient elution. Detection was performed on 3200 QTRAP mass spectrometry equipped with
electrospray ionization source in positive ionization mode. Quantification was performed using multiple reactions
monitoring (MRM) mode. The linear ranges of the seven analytes were 2.5 ~100 pg - mL™' (r = 0.9996) ,
1~40 pg - mL™"(r=0.9995), 1 ~40 pg - mL ™' (r= 0.9995), 5 ~200 pg - mL~'(r = 0.9996), 0.1 ~
4 pg-mL ' (r=10.9995),0.05~2 pg - mL™'(r = 0.9998) and 0.01 ~0.4 pg - mL™"'(r = 0.9995),
respectively. The content ranges of seven components in six batches were 0. 894% ~ 1. 072% , 0. 260% ~
0.285% , 0.223% ~0.268% , 3.88% ~4.05% , 0.00726% ~0.00898% , 0.000840% ~ 0.00195% and
0.000779% ~ 0. 00104% , respectively. The established method is sensitive and stable, and can provide a
research method for the quality control of Gentianae Radix Et Rhizoma.

Key words: Gentianae Radix Et Rhizoma; iridoid glycosides; flavonoids; ultra — fast liquid chromatography —

tandem mass spectrometry
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Fig 1 Full scan product ion spectra of loganic acid( A) swertiamarin(B) 6"~ O — 3 — D - glucosylgentiopicroside

(C) gentiopicroside (D) swertioside(E) isoorientin(F) isovitexin( G) in positive ionization mode



rp 2 AR 2022 HE 6 A 56 55 6 Chinese Journal of Veterinary Drug +35-

7.90 8.84
40001 (1) 1.0e4 | (2)
" 5000
& £ 8000
<
4000 o
z Z 6000
£ 3000 g
= =
2000 4000
1000 2000
20 40 6.0 80 10.0 12.0 14.0 16.0 18.0 0 20 40 6.0 80 10.0 12.0 14.0 16.0 18.0
Time, min Time, min
8.90 9.90
8000| (3 6.0e4| (4)
£ 6000 &
= 24004
£ 4000 5
S =
2.0ed4
2000
{A 0.0 ! L
20 40 6.0 80 10.0 12.0 14.0 16.0 18.0 20 40 6.0 8.0 10.0 12.0 14.0 16.0 18.0
Time, min Time, min
10.82 15.35
40| (5 8001 (6
z ,, 640
£.320 3
2240 2480
E g
= 160 = 320
80 J 160
0 L 0 R
20 40 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20 4.0 6.0 80 10.0 12.0 14.0 16.0 18.0
Time, min Time, min
16.86
800
(7)
640
(IQJ‘
<
= 480
£
= 320
160
Al A “ .‘...M..._h_.u.
20 40 6.0 8.0 10.0 12.0 14.0 16.0 18.0
Time, min

L. DERTFRR;2. FEF3ET;3. 6/ - 0 - B - D — MM R AT ;4. JelHRis 5. BFSRAT 6. MBI ;7. RAtiflR
1. Loganic acid; 2. Swertiamarin; 3. 6’ =0 - B — D — glucosylgentiopicroside; 4. Gentiopicroside;5. Swertioside;6. Isoorientin;7. isovitexin
B2 REMRME MRM &iEE

Fig 2 MRM chromatograms of mixed reference substances



- 36 - 2 2R 2022 4F 6 H 5 56 55 6 11 Chinese Journal of Veterinary Drug

7.90
1.0e4

8000

& o))
= S
S S
=] =]

Intensity, eps

2000

30 40 60 8.0 100120 14.0 160 I8.0

Time, min

8.90

6000

B
=]
S
=

Intensity, cps

2000

A
2.0 40 6.0 8.0 10.012.014.016.0 18.0

Time, min

500{ (5

Intensity, cps
9
el
=)

10.82

[\
(=
S

—
(=
(=4

20 40 60 80 10.0 12.014.016.0 18.0

Time, min

16.86

240

160

Intensity, cps

x®
(=]

20 40 6.0 8.0 10.012.014.0 16.0 18.0

Time, min

8.84
8000 (2
£.6000
£ 4000,
=
2000
20 4.0 6.0 8.0 10.012.014.0 16.0 18.0
Time, min
9.90
1.6e5{ (4)
S 1.2¢5
.g 0.8e5
E
0.4e5
0.0 A
2.0 4.0 6.0 8.0 10.012.014.0 16.0 18.0
Time, min
15.35
(©)
240
if;“
by
=160
=]
[
E|
80
aanhia e n s uA.. A aadamd W il

20 40 6.0 80 10.012.014.0 16.0 18.0

Time, min

1. DERIFRR ;2. AR 3. 6/ -0 - B — D — WAL AT 4. SR ;5. B FEAE 6. RErmH 7. B4 &

1. Loganic acid; 2. Swertiamarin; 3. 6" =0 — 3 = D — glucosylgentiopicroside; 4. Gentiopicroside ;5. Swertioside ;6. Isoorientin;7. isovitexin
B3 ZAB#FME MRM &iE
Fig3 MRM chromatograms of Gentianae Radix Et Rhizoma sample

2.5 EAEMRE 7 DS R YE A
FLRSD 7355 0.644% (1.6% ) 0. 184% (1.9% ) .

0. 155% (2.3%).3. 24% (1. 6% ). 0. 00610%
(2.2% ) 0.00101% (2. 1% ) F110.000576% (2.6% ) ,



R 2GR0k 2022 4F 6 H 5 56 556 6 1] Chinese Journal of Veterinary Drug - 37 -

R B B AT EOR 2.7 #EME 6 MHEMMESRNE2,
2.6 JmAEEMCERE 4PRIERL,
®1 REBESFT MRS HERER

Tab 1 Recoveries of seven analytes in Gentianae Radix Et Rhizoma

w4y FEf T UGS [m] g RSD/%
Component (original ) /mg (added)/mg ('measured ) /mg Recovery/ % 7
0.322 0.258 0.576 98.6 0.7
[N
J‘cji’.El‘ﬁﬁz . 0.322 0.322 0.639 98.4 1.3
Deoxyschizandrin
0.322 0.386 0.705 99.1 1.5
0.0920 0.0736 0.1650 99.2 1.5
T e
jﬁ%%ﬁﬁ 0.0920 0.0920 0. 1830 98.9 1.3
Swertiamain
0.0920 0.1104 0.2000 97.8 1.0
6'-0-B-D- 0.0775 0.0620 0.139 99.2 0.4
A e =T
@Fﬂ;ﬁ)ﬁ%%j}iﬂ;ﬁﬁ 0.0775 0.0775 0.154 98.7 0.2
6'-0-B-D-
glucosylgentiopicroside 0.0775 0.0930 0.169 98.4 1.3
1.62 1.30 2.912 99.7 0.8
Je AR
Sehisantherin A 1.62 1.62 3.228 99.3 0.4
1.62 1.94 3.560 99.8 1.6
N 0.00305 0.00244 0. 00545 98.4 1.8
¥ ES
Swertioside 0.00305 0.00305 0. 00604 98.0 1.2
0. 00305 0.00366 0. 00668 99.2 0.9
0. 000505 0.000404 0. 000905 99.0 1.6
a e e
7 élﬁﬁ: 0. 000505 0. 000505 0.001000 98.0 1.7
Isoorientin
0. 000505 0.000606 0.001107 99.3 0.5
0. 000288 0.000230 0.000515 98.5 0.6
B g 2
:HJHZHJ% 0. 000288 0.000288 0. 000570 97.9 0.9
[isovitexin
0. 000288 0.000346 0. 000630 99.0 1.5

x2 RBE#HRHPTIRINEE(%)
Tab 2 The contents of seven analytes in Gentianae Radix Et Rhizoma ( %)

Eiincg DEWm  EIFRWE 6/ -0-B-D WAL el SFSE RARE SR

Lot No.  Loganic acid  Swertiamarin 6’ — O — B — D — glucosylgentiopicroside Gentiopicroside Swertioside  Isoorientin Isovitexin
2021001 1.072 0.267 0.268 3.96 0.00898 0.00195 0.00104
2021002 0.938 0.268 0.239 4.05 0.00726 0.00084 0.000784
2021003 0.937 0.285 0.249 3.91 0.00791 0.00146 0.000779
2021004 0.943 0.276 0.238 3.92 0. 00866 0.00150 0.000814
2021005 0.894 0.278 0.245 4.07 0.00794 0.00121 0.000819
2021006 0.949 0.260 0.223 3.88 0.00797  0.000864 0.000796
3 iTit54%iR SRR s AR . 38 2 40 A R[] R sl AR L A5 %)

3.1 EEfREATENRMA LRPHET AR Ak JE B R EEVE R AR M 0 ~ 12 min, 10% —
PRI S AHLE R, e A E R 0. 1% T ie - 2 30% B;12 ~ 18 min,30% —55% B, .54 A1 7 4>
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