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Abstract Objective: To establish methods of thin — layer chromatography ( TLC) qualitative identification and
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quantitative analysis of multi — components by single — marker ((QAMS) according to the characterization results of
the main components of Iris tectorum Maxim. . Methods: Firstly, the main components of Iris tectorum were char-
acterized by ultra performance liquid chromatography tandem time — of — flight mass spectrometry ( UPLC — Q TOF
MS/MS) technology ,using an ACQUITY UPLC ® BEH C column (100 mm x2. 1 mm, 1.7 pm) with gradient
elution using 0. 1% formic acid — water (A) — acetonitrile (B) as mobile phase, and the data were collected in
positive ion mode. In addition, the qualitative identification method was established by the TLC. Finally, quanti-
tative analysis was performed on an Agilent 5 TC — C ;5 column (250 mm X4.6 mm, 5 um). The mobile phase
was 0. 05% phosphoric acid water( A) — acetonitrile(B) with gradient elution. The QAMS method was established
by using tectorigenin as an internal standard to establish its relative correction factor with tectoridin and irigenin
and the contents of three isoflavones were calculated by the correction factor. At the same time, the accuracy and
feasibility of the QAMS method was verified by the external standard method (ESM). Results: Five isoflavones
were characterized (tectoridin, iristectorin B, tectorigenin, irigenin and iristectorigenin A) by UPLC - Q TOF
MS/MS. A TLC identification method for four components, tectoridin, iristectorin B, tectorigenin and irigenin was
established. In this study, the linearity of the three components of tectoridin, tectorigenin and irigenin were good
in a certain concentration range (r >0.999) , with the average recoveries of 97. 7% - 100. 8% and the RSDs of
1.1%-2.9% , and the relative correction factors of tectoridin and irigenin were 1. 114 5 and 0. 827 0, respective-
ly. And the repeatability of the correction factors was good under different experimental conditions (RSD <5% ).
There was no significant difference between the contents of the three analytes in ten different batches of Iris tecto-
rum determined by QAMS and ESM. The contents of tectorigenin, tectoridin and irigenin in 10 batches of Iris tec-
torum from different habitats determined by QAMS were not significantly different from those determined by ESM.
Conclusion: Based on the characterized components of Iris tectorum medicinal materials, the TLC and QAMS
methods with high — content and stable ingredients are established. The methods are simple and stable, which can
be used for qualitative and quantitative analysis and quality evaluation of Iris tectorum.

Keywords: Iris tectorum Maxim. ; UPLC — Q TOF MS/MS; tectoridin; iristectorin B; tectorigenin; irigenin;
TLC; QAMS
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Fig. 1 TIC chromatogram(A) and MS/MS spectra(B — F) of 5 characterized components in Iris tectorum under positive ion mode
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Tab.1 Five main isoflavones in Iris tectorum
&2 iR/ (=2 AAXT S U R B M5 S
(compound name ) min (molecular formula) (relative molecular mass ) (fragment ion and structural information)m/z

BT (tectoridin) 14.01 CpHy, 0y 462. 12 463[M+H]* 301[M+H-Glu] * 286[M+H -Glu-CH; ] *

R HTF B(iristectorin B) 14.97 Cy3H,, 0, 492.13 493[M+H] *—331[M+H-Glu] *—316[M + H - Glu - CH, ] —
301[M +H -Glu —2CH, ] * —273[ M + H - tha —2CH; -~ CO]* —
245[M +H - Glu -2CH; -2CO] *

52 15 2 (tectorigenin ) 19.31 CieH,, 04 300. 06 301[M+H]* 286[M+H-CH;]* 258[M +H -CH; -CO]* |
240[M +H-CH; -CO-H,0] *

B FEHTE (irigenin) 20. 08 CigH;6Og 360. 08 361[M+H]* 346[M +H - CH;y]* 331[M + H - 2CH, ] * \303
[M+H -2CH, -COJ*

T A (iristectorigenin A)  20.12 CpyH,0, 330.07 331[M+H]* 316[M +H - CH,]* 301[M +H -2CH, ] * 273

[M+H-2CH, -COJ*

1 ~10. 1 ~10 S#£ 5 (batch samples No. 1 -10)
din) 12. B H 1 B (iristectorin B)
14. R Z( irigenin )

E2 10 #tEE-EHERERE

Fig.2 TLC chromatograms for 10 batches of Iris tectorum Maxim
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0. 83% , W 7 A B R AT .
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WAE24 hNERE PE R AT .
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Fig.3 Results of linear equations, linear ranges, limit of quantitation for three isoflavone components

R2 INFREMERSEETRE LIEE EERER

Tab.2 Results of linear equations, linear ranges, limit of quantitation for three isoflavone components

g LR
( component ) (linear equation) '
% FEF (tectoridin) Y =27 734X -11 159 0.999 7
;)2 # % (tectorigenin ) Y =30 893X -4 557 0.999 6
Y %5 8 % (lirigenin) Y =37 436X -1 730.90 0.999 7

AN FE R
(linear range)/(pg « mL~") (limit of quantitation)/( pg - mL~")
17. 48 ~66. 67 0. 46
4.37 ~16. 67 0.13
0.72 ~6. 67 0.24

ARV, 7E 2. 3. 17 T 3 45 R R AT 00 2, i 5%
B AT AL T IR ORI SR VSR
BRI m R4 R 99. 8%
97.7% .100.8% ,RSD 454 1. 1% .2.9% .2.5% ,
FE U5 R U BT
2.4 QAMS Jriknyiar
2.4.1 MXIERFHERESEER DSERZENN
), SR KIS R R NS Rk 3
SR SR W RIS R R 0 I R
“2.3. 27 TR IR BCH] 6 S RN B A0 R TR
BEANRBEUIRE 2 4T, P/ 3 ik AR B Xof e it ALt
FrEe eI (AR AR D), FA (D) 715 2 A
2R LA HOE LR, BAS AR R E R 7
Jorn =1/ =VEk, =k k =AC/AC, (1)
L N s SRS x BAR XA I A
Tk, NS s SEESY x BIAHXTRIR HE A, R
WS YIIETRIRL, C o NS0 BT B, A, A A

SYUETERR, C 5 Mo W BRI R o B3 3 P i
HHRER I AL HHRR SRR HS
FEHR ML T £, 7050 1. 114 5.0.827 0.,
(9 RSD 45 <1% , FHIAHXIR I PR TR B R 4F

®3 EEFARTSRERNREHERETLYE
Tab.3 The mean slope of the standard curve of

tectorigenin and irigenin

FRIEZAIR T

(average of the slopes
(tectoridin) (tectorigenin ) (irigenin)
of the standard curver)
SEH{E 1 (average 1) 27 691 30 860 37 471
S 2 (average2) 27910 3112 37392
MM 3 (average 3) 27 734 30 893 37 436

2.4.2 FIXHEERTEEIESS SH2.4. 170
ARG 5 B 5 P IR 1 B £
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FERELE 25 R R S R VB S R R AR AR IE
KF £, ) RSD 4351124 0. 040% 0. 19% , F B it 75 1
HEEMERL.

2.4.3 MXKRIERFREEESE 2.3 27 R
BET. SREME T REHETERE SN
42.67.10.67 . 4.27 wg - mL™" {IR A % B8 v Wi 3
758 4172, 3. 17 WUR @il 250050 0l Tl 45 /5 0.3
6.9.12 .24 h PEFE, 0 s TR AR, FF T 158 AH XA IE R
T oR[AIREHERE PTINAS R A B R i R A X
KeIEE T £, /9 RSD 435124 0.32% ,0.24% , £ Wit
TRA XS BT TRTE 24 h NFRE T R AT .

2.4.4 AN [R) IO AR R A OE BT B 2 B
“2.4.37 TR BT A BRI, AR 2.3, 17 HAth 1
TR B OL T, 23 5 2% £33y 0.8.0.9
1.0 mL « min ™" BRI B IE R T £, 3195 RSD, 4%
PR K 0.8 mL - min "B, R I 5 R w1 A
XIAZ IE A+ fo, 53 51 o 1,118 3.,0.822 9 3 #
0.9 mL - min "', SR 1 BT 8 B K A AR AL R
T £, 43 1,113 6,0.823 3; Fi# A 1 mL -
min "', B R BT R H R AL B T L, 5
S 1.105 3.0. 823 7, 3 Fpji i T oK A5 iR B s 4H
XA IE 19 RSD 435314 0. 59% 0. 045% , AN
[ AR I 5 1 A8 A % 35 R B 5 R ¥ R 9 A G AR
ER T £ TCH B

2.4.5 OR[REKEIR A AR IE N TR B
“2.4. 37 R BTR A BRIV, 7E 2. 3. 17 i L
e 25 R AR (1% DL, 43 B % S5 AR TR A 39,
39.5 .40 CHYFHXT A IEH F £, 1158 RSD, AEIR N
39 Cwl, BT SRR AR IERF £, 535
91,1159 0. 821 7;kEiE K 39. 5 ChY, BT FFEE
B MAIX R E A £, 408 1115 7.0. 824 95413
740 Chf, SR SRR AN IERTF .5
oA 1,105 3.0. 823 7, 3 FkEiE T R4S F iR R A XS
BEIEF 19 RSD 4354 0. 55% 0. 20% , 5% B AT L 17
AT 45 L B ARG 5 7 £, TG 50

2.4.6 ARIPEEXKIER TR 2. 6.37 50
TR AT A SRR, FE 2. 3. 17 T L Al £ S
AAIEOLT , 53 375 2P R 263 264,265,266
267 nm XS KIER £, 4528 RSD 15 <2% , 1]
N 30 1 28 AT 25 B A3 A AR XA 1E R F ., TCBH B
s, WLk 4

HWEHR L

x4 ARV TR IEE F 200
Tab. 4 Effects of different wavelengths on

relative correction factors

Wk S mer Serun s
(wavelength ) /nm (frectorigenintectoridin ) (frectorigenin/irigenin )
263 1.100 2 0.8333
264 1.103 1 0.828 6
265 1.106 2 0.823 1
266 1.107 5 0.8155
267 1.1109 0.809 1
- H1f (mean) 1.105 6 0.8219
STDEV 0.004 1 0.009 8
RSD 0.37% 1.2%

2.4.7 AFULERRIER TR B2, 4.37 10
NIRRT BB SRR, 7E 2. 3. 17 0 A S R
ABERINGOL T, B S B i AR (3 {30k 2515 0
JS3 BIARS A IE PR A G 3, TS R RSD
¥y <3% ,FKWITCW R, WA S

=5 AEUEEITEIT R IEEF R0
Tab.5 Effects of different instruments on relative

correction factors

e Topugmrn  Sumupsreas

(instrument ) (fm[.u»igenin/mmidiy. ) (.f[ermrigenin/irigenin )
Waters €2695( SN: F14SM7551A) 1.1130 0.830 1
Waters €2695 (SN :C20SM7392A) 1.106 2 0.823 1
Waters €2695 ( SN ;: C20SM7400A ) 1.122 2 0.8217
Agilent 1260 ( SN; DEAAC28906 ) 1.178 3 0.8237
Shimadzu LC - 2030C 3D Plus 1.134 4 0.8235
(SN:1.21455915050 AE)
S-34{H ( mean) 1.130 8 0.824 4
STDEV 0.028 6 0.003 2
RSD 2.5% 0.39%

2.4.8 A[FEEFEHXHEIEHE R Be2.4.37
T BT A R VAR, 7E 2. 3. 17 T At £ 1% 4%
FR 28 ) 15 5L F, BE 1 Waters €2695 ( SN
F14SM7551A ) OAH € 354X, % %% 5 A 60 335 48 X 4%
DAy 1) A X6 A8 1E B 745 TG B 3 5 W), 1 R 45 2R
RSD ¥ <3% , FRBIA [ (38 4 1) AR AL 6 45 B3 19
JCHA B EE, W3 6,

2.4.9  FHXT LR B BT RS N Rk 0 ) E L IR
“2.4. 37 TR PR AT IRV VR, AE 2. 3. 17 At
SRR BT, SRR R 7E 5 B AN
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F 6 AEEEEXHENRERFIEZMm
Tab. 6 Effects of different columns on relative

correction factors

i Sapugmer Somag e

(column) (./;eclorigenm/le(‘lnridm ) (ﬂecmrigenn./aragemn )
Agilent 5 TC = C, (SN:542144) 1.102 4 0.8233
Agilent 5 TC = Cyq (SN :480966) 1.063 6 0.806 1
Agilent 5 TC = Cy (SN:574377) 1.1053 0.8237
Ultimate XB — C,5 (SN :60200303429) 1.106 9 0.823 8
Diamonsil Plus — Gy (SN:6012199) 1.136 3 0.820 4
S (mean) 11029 0.8195
STDEV 0.0259 0.007 6
RSD 2.4% 0.93%

) TR AR TRUAR i (SR 5 AR AS [ 1 € A T A AR X
FABFA] (2, ) B RSDo 25 LA ARE I B4 AH X O B B[]
i) RSD 4 <5% , F W% FHAH X0 B (B2 6 R A
SENEAH . SR T,

2.4.10 QAMS 5 ESM e 45 5 oA B 10 it
FE b, 452, 3. 37 T A5 At il VA R, 4% 2. 3. 17 I
3 S5 HEATIN A , R ] ESM 585 ik 245 64 v 3
A SRS i, O B QAMS 1T
RUEATHE, LA X iR 22 (RE ) SR 7R 2 F oy 23
FREE R 22 5, AR QAMS {045 L % & 1Y
WERPE . S5 5R BoR 2 POy B I e 1 45 R T B 3
225 UL QAMS 2 T ik L 25 41 o 3 A S
B S A 1) B i A n AT, IR 8

RT AREMLER. BIEAERTE IR B o E B9 220G

Tab.7 Effects of different instruments and columns on relative retention time

X A bareir i x Luppe g R R

(instrument ) (column) (rcetorigenin/tectoridin ) (Lectorigeninyirigenin )
Waters €2695 (SN :F14SM7551A) Agilent 5 TC - C5 (SN:574377) 0.364 2 1.041 1
Waters €2695 (SN ; C20SM7392A) 0.373 4 1.039 4
Waters €2695 ( SN : C20SM7400A ) 0.373 5 1.0299
Agilent 1260 ( SN ; DEAAC28906) 0.403 8 1.034 4
Shimadzu LC —2030C 3D Plus (SN:121455915050 AE) 0.395 6 1.036 3
Waters €2695 (SN :F14SM7551A) Agilent 5 TC — Cq (SN:542144) 0.384 9 1.038 0
Agilent 5 TC — C 4 (SN ;480966 ) 0.358 6 1.0517
Agilent 5 TC — C,q (SN:574377) 0.373 4 1.039 4
Ultimate XB — C,g ( SN:60200303429 ) 0.347 9 1.042 0
Diamonsil Plus — C,5 (SN:6012199) 0.350 5 1.040 1
SEH4J{E ( mean) 0.372 6 1.039 2
STDEV 0.018 3 0.005 7

RSD 4.9% 0.54%

3 iR
3.1 TLC &fFRMEE

AR EE T L AW 2 SRR (1,23,
SpL)EIFR (ZE Tk - FE - 7R a8
e - NER - IR i - 2o mE) R
B, AR R GBI R A R AR G
TEHCHERERLE A PR 7)) B[R] 26 750 (5 8 R
L TAFRA ) GF o S M WE IR 119 342 42, A )
R 45k (5 ALCL B a5 L H ) o Xk 1 4
PRy AT T ¥ %85 (0.1 .2 3 d) &R T
“2.2. 37 TR 3 A0, IX 20 A TR M b

ERZ il
3.2 ASYIRERE

SRET SRER FERERYZL 3 - R
R ML e I Ay B A2 1) 22 P B B 28, MORT K 3
SrAESE QAMS {1953k o 15 R B 3% A VR RURRUE
WAz, IR 5 PR, SRR G Y BT R
U MR EE NG RIERMEANSY) ITRHS
150 B3 2 [1) R R A T
3.3 ARIUA R HYLERE

5T HRIHH (T0% e 70% 2 g
B AT R €05 00 T B R i L VAR

RO R
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Tab.8 Results of content determination of various constituents
e R & 2 (tectorigenin) Y &5 # & (lirigenin )

(batch) (tectoridin) /(g - g™')  QAMS/(g-g™") ESM/(g-g™') RE/% QAMS/(g-g™') ESM/(g-g™") RE/%
20200910 0.030 2 0.095 7 0.096 0 -0.30 0. 006 4 0. 006 4 -0.54
20220501 0.013 7 0.072 9 0.072 0 1. 14 0.001 9 0.001 9 -0.60
20220802 0.031 8 0. 100 4 0. 100 9 -0.50 0.006 8 0. 006 9 0.97
20220502 0.028 8 0.091 9 0.092 2 -0.31 0.006 1 0.006 1 -0.48
20220803 0.014 4 0.077 1 0.076 1 1.31 0.002 1 0.002 0 0.82
20220503 0.029 1 0.091 8 0.092 1 -0.32 0. 006 2 0. 006 2 -0.49
20210802 0.014 4 0.076 7 0.076 0 0.91 0.002 1 0.002 1 0.83
20220530 0.029 0 0.091 5 0.091 9 -0.36 0.006 1 0. 006 2 -0.49
20220504 0.028 9 0.091 2 0.091 6 -0.35 0. 006 1 0. 006 2 -0.48
20220505 0.013 1 0.069 3 0.068 4 1.26 0.001 9 0.001 9 1.09

FE05 , THEAT 3 PR IBGA R A4 T 35 R 1 A 1E BV RR
BER 43 51 86 530 475.71 .88 263 453.93 .83 899
260. 59, L3 & PR PEF 70% L EEAE R BUA R, H
BUW 5¢ 4, HTE 50y, 3LV R, 458 % ik
70% CBEE R R
3.4 KEDBK Y ERE

PEFE 254 265 296 nm g e LIS R
I TR S ARRE L 22 Lo B R AR, T RAS 3 R
KFMET SR R BR300k 73 681 787.29
88 263 453.93 .19 553 628, FL 4%k ] 265 nm R
PRSI B £ o
3.5 WishtHiEst

P SARR RIEATH L, 5 % 52 T AKAHFA
HUAH A BEPEFITC L, A 55 F B - 0. 05% W 1R . &N -
KK - 0.05% W R K. L - 0. 1% 15 R K.
HPLC 345 5 20, YA LA by B B R ), 4504
953 B BEANE , C IR TR R & W 23 B BE AT, HIB TR AL
o ZEAE, RO - BER /KIS W s AR &
FLi A . XTI — B R K A T L 2 e &
B, ZHE - 0. 05% WK Al S IURRAE W 1Y R 4743 85,
PH 3k
3.6 HEEAYIESE

PEFE30.35 .40 CHAEMR, UEREH . T2
WR RS RO e AR B
WG SO H IR bR, 45 R R YA IR
40 CHE, & (AR IE LT 52 4 B Ry, H T,
TERE 40 C oML
4 Z#RERE

A E SR ] UPLC = Q TOF MS/MS 5 R F4F

HWEHR L

WL S A EEA T EE A, R E S T
B BEFH B SRR HTEEER 4 Ny
) TLC SEMESE R i, A B R E R NS Y, &
SET QAMS B Fpf il E SR SRE R WERE
WK 3 MNIr . ABEIE R T L 0 5T 45 ] 2
T AR PR K, TR AN T R AT
MR R o

1 T 5 T e 24 b 1) S5 o b o E A A D,
3% BEGTE DL AR AT, SO SCAE AR 43 R AE 3B 40 R 7R
TS N A A 8 DT ) S R Ay, 4G A Sk
YRaE 0 Uik 7 B 254 TLC \QAMS 19 52 14
TR 2 B U R R FE R, R AT R 5T T
LM AR BRUE, J5 20K S 2 R R 256 10 15
58, B A A 5 LUAMETE SR 65 4%
T A B RSE E  BEL 25 1 , HEAE AR SCEE ST
() g Jy ik S Ak St Ak, MRS, t FRGEAA R,
ARSI S 10 L5 L 25 44, 5 220 Y8 o 241t
2y E , B ST IR R S
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