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W OE A EIRNMNERTHM P 10N FHE LRSS F N T ik, 0 TN AR Z i T b SR aE 2
Jto Fik KA GERA EE(UPLC) %k, &3%4 % Waters ACQUITY UPLC BEH Cis, i AG7R A8 20 % 4 4~ 0.5% F I -p-2R 4
#5019 B8R 05 K 7%, A AUAR A TRk A JE Se b, iR 4 0.2 mL/min, A58 % 35 °C, A ml ok % 24 265 nm, # A% 4 2 uL, 547 8 1]
#20 min, Ak A T 8AEMAG26 MER P IONFHRERSHTH FEFHA FETHB HELY BLE L BLT
FHEB BRATHZAFTELAL L RFEAL L R TEFRAFLEINE. &R . FTH SELEFHFA BETHB HFEEN &
R¥%% BRYEEZB BERAYREZAFEBAEL L RFEESELF O FZHNR T RALKMETEE S A 4 8.569 5~342.78
0.643~25.72 . 1.119 8~44.79,2.187 8~87.51,0.770 3~30.81,0.421 3~16.85,0.288 5~11.54,1.795 3~71.81,0.560 8~22.43
0.086~3.44 pg/mL(r3=0.999 6) , & B & %% 4 0.015.0.102.0.096 ,0.013.,0.036,0.088..0.102.0.019.,0.067,0.092 pg/mL; ¥ % J |
A E (24 h)  E KT 49 RSD 3 <2.00% (n=06) ; An A = F % 95.309% ~103.30% (RSD 34 <2.33% ,n=6) ., £ 26 A4+ T4
S d AT H A8 R 5 (3.66%~57.79%) , @ H T F4F Rx1%(0.09% ~0.59% ) , RF H R #F F 4% 4 0.29~2.80 mg/g, LR F
FRPEFHRERN ST EFER, £ BITHETMNEF kB oA E4E  FEWEST, TR TR R 24T %4
P10 N F35 BA £ R 0 o B BRI &2 £ 5

KEE SRR IR R A T A B RUR AR G5k

Content Determination of 10 Isoflavones in Belamcanda chinensis by UPLC
JIANG Hong, WANG Guanghan, XIN Xuyang,ZOU Guixin, LI Guoxin(Medical Research Institute of Liaoning
Province, Shenyang 110034, China)

ABSTRACT OBJECTIVE: To establish a method for simultaneous determination of 10 isoflavones in Belamcanda chinensis, and
to evaluate the differences of active ingredient content of B. chinensis from different areas. METHODS: UPLC method was
adopted. The determination was performed on Waters ACQUITY UPLC BEH Cis column with mobile phase consisted of 0.5 %
methyl-B-cyclodextrin and 0.1% phosphate as water phase, acetonitrile as organic phase (gradient elution) at the flow rate of 0.2
mL/min. The column temperature was set at 35 “C, and the detection wavelength was set at 265 nm. The sample size was 2 pL,
and analysis time was 20 min. The contents of 10 isoflavones in 26 samples from 8 provinces, including tectoridin, iristectorin A,
iristectorin B, iridin, tectorigenin, iristectorigenin B, iristectorigenin A, irigenin, irisflorentin, dichotomitin, were determined.
RESULTS: The linear ranges of tectoridin, iristectorin A, iristectorin B, iridin, tectorigenin, iristectorigenin B, iristectorigenin A,
irigenin, irisflorentin, dichotomitin were 8.569 5-342.78, 0.643-25.72, 1.119 8-44.79, 2.187 8-87.51, 0.770 3-30.81, 0.421 3-
16.85, 0.288 5-11.54, 1.795 3-71.81, 0.560 8-22.43, 0.086-3.44 pg/mL (all =0.999 6). The limits of quantitation were 0.015,
0.102, 0.096, 0.013, 0.036, 0.088, 0.102, 0.019, 0.067, 0.092 pg/mL. RSDs of precision, stability(24 h)and reproducibility tests
were lower than 2.00% (n=6). The recoveries ranged 95.30% -103.30% (all RSD<2.33% , n=6). Among 26 samples of B.
chinensis, the content of tectoridin was the highest (3.66% -57.79% ), and the content of dichotomitin was the lowest (0.09% -
0.59% ), the contents of irisflorentin were 0.29-2.80 mg/g. The contents of isoflavones in B. chinensis from different areas were
different greatly. CONCLUSIONS: The established method is sensitive, with short analysis time and good repeatability, and can
be used to determine the content of 10 isoflavones and evaluate the content difference of each component.
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50 oD BU LR E B TE AR SR R 25 1
e, PR, N — BRI 5T 250 s P Tk
HARENRFE L.

2 H A AT ST RN B S 20 A I RE SR,
CAWF7T &y 1 nl DA A R 5T sl &5 2 I 244 v 6
o7 AN SBT3 T R U (H 2 R X L
05 B AR R 5 561 Hp B 10 A4S 3 2 5oy (BT
BSREFTA SEFTB.WSET SEHRE SEFK
EZB.UEHAEEA HSEEE KESEHR AT
O, BB Z ARG 0 JF A AR AN . T
ST R S B 2 o A AR 2 Ak 2R 254 H A
WA, SR A B XS REFEE A B EN
(R o SEAB A, T 25 2 ¥ AR 254 Bt AL R 3 &R
AZ— A, L, R A B & R0 A
(HPLC) 378 Cis A _EARMESZ b3 Fr AT B4 A A5 55045
B SRR RS VRN FERPIE T 4 h A R SR
B B AR B ARG ik i R A 25 . 2,
28 I A SR IS BRI |, SR R S RO
AR (UPLC) %, & BRI AE 20 min Y (#52% F HPLC
25, AT BT TE] R 60 min ) K ST Hr A 10 4> 55 7 285
OYSEAAT R . IS R I HENT T RN A 5T 10
A SR B WSS R i 10 v SR FH MR X AN [] 7
AR AR AT AN TRL SR MR Z 5 110 5 245 6 1) S R 2
Oy T T R R, AN G B B s 2 b 4
5%,

1
1.1 {88

UPLCAY 4> H ShibFEgR | A B SAG I 2% (55 [
Waters 3 1] ) 3 HL R Giig R ) -0 R 2R A BR A
H)) s KQ3200 #1751 v (B 1L i A AR A BR A vl
AR I BT R 75 DR O 120 W, T ARSI R 4554 40
kHz).

1.2 #HHE5iKH

ST 6 BE S (HE S : 111632-200501, 41 B . >
98% ) UMY 155 B F 0 B (FiE45 £ 111557-200602, 46
J&E : >98% ) B0 T A [ £ 24 A e E AT B s Y 5 R
XF HE i (AHE45 < 13030803, 46 : >93% ) M 55 2 ¥ K Xt
HEL (HE 5 : 130514023, 215 : >98% ) ¥4 F L AR5 iy
B A F] 5 5 R ¥ 200 B (L5 12081808, 4li i . >
98% ) W T A AE DR A R w5 55 R FE T A XA
(#5:100287) . & )& H 45 B X B 5 (31652 100763) . 5
BB E AN IEE (35 . 20140724) (15 2 H 95 £ B Xt
B, (A 45 £ 20140616) | 1141 T 2 X B (HiE 5 .
20140621) , 4l : 3 >98.5% , ¥ FVL ok filt = 25 R} e
FBRAF] BEIR L NG Y M g ali s K R i B G20 il vk
R (3165 : 20190223 ) 5 H1 B -p- PRI A (25 [H Aladdin
o5 ) T 25 5 AR 2E R e BRAT BR A W S35 7
Hi:1 310, 5 : G1529014) 5 A AR My AN R 217 R 4
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USRS T 258, 200 T H R 2GS Be 25 4P R =
TRt g B, 4 S R RE Y I T [Belamcanda
chinensis(L.)DC], # i 7= i X R A2 sl 35 H {5 B &
LG A3 M HARAE BN ) o

*x1 HRFHMEREXBWIEHER

Tab 1 Producing areas, sample collection or pur-

chase date

HiaS i FESIEHBER
1 i = () 2019-03 42
2 SONBTERIEE 2018-04 3L
3 el i 2018-1015%
4 WK DA 2018-03 13K
5 Wyl i 2018-11 1%
6 Wl ey o 2018-11
7 WL A GAP 3 2015-11 4
8 WA R GAP A 2016-11 74
9 WL N GAP A, 171174
10 WL R GAP 4t 2018-11
11 WL R GAP 2t 201904 4
12 e i 2017-05 3K
13 ol PR AP T 2018-11 4
14 TR AR A 7 2019-01 4
15 TR P LA 2019-04 45
16 R A 2019-04 4%
17 TR PR B 2019-04 4
18 ZHEN 2017-05115%
19 GHEN 2018-11 3%
2 LN 2019-04 13K
2 FBIAE] 2017-05 1%
2 SRR 2018-0315%
23 A E A 2018-11 R4
2 RS 2018-11 4
2% IR R E 201904 74
2% WILEET S 2019-01 4

T : GAP 5§ RIFAO I
Note: GAP means Good Agricultural Practices
2 HEEHER
2.1 wIikEH
4, 1% H: > Waters ACQUITY UPLC BEH Cy (100
mmx2.1 mm, 1.7 pm) ; F A A AH OGRS K i (5
0.5% H E-B-FOWIKE 0.1% 8518 ) , B AH A ML) B O,
6 BEVRIBE , T34 0.2 mL/min; HEE A 35 °C 5 KRl K
265 nm; FEFERE N 2 pL, 204 IR E] 2 20 min. A5 HE BE B
FAFAR2,
x2 BERBFEG

Tab 2 Condition of gradient elution

] min A, % BHIGHE, %
0 95 5
17 83 17
42 80 20
92 69 31

12.8 65 35
16 65 35
17 95 5
20 95 5
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2.2 BilHE
2.2.1 RAX IS RE S REERBUE T SR
HABSEFHBHSEH SREEX SR EEB,
BSREFHEA NTRHE KTSERR AH TR
P 3 I R R ) e T A B AR YR A 342.78,25.72
44.79 .87.51.30.81.16.85.11.54.71.81.22.43.3.44 ung/mL
FTR AR BE S T
2.2.2 MRS A U T 2 ME A R AN
W RS BAREL0.1 g A HIMA 0% 215 25 mL , #8 75 2 B
30 min, i 2 E W, 1 70% 2 BE#b 2 6 2k i, FH 0.22
um LIRS E I, IS GE R4S .
2.3 RGIERAMRE

B2.2.172.2.27 T 1R A 6 B W AL A
W, BIERE 2 uL, I E o S50 X IS SR T, K
S EETEIE I REIA B I 2 55, HARER Mg 2 [] 73 125 B 4
KF 1.5, 10 4~ 0 € 1% 06 A BEE B B AR T 3 000,
(ERT AN

&
1.4 i
1.2 I
#= &
1.0 Eox =
-038 7= iy B e % %
<061 »llz ¥ = %
' SE 2% 5
0.4 # b £
il
0.21 &
" 12

01 2 3 45 6 7 8 910111213 14 15 16 17 18 19 20
t, min
AR RS

SR ®
1.2 . i ,IE
1.0 ;_Dgg %i o =
< |z H i
038 £ m/ﬁ & «
206 iy # oS =
<= ) w E
0.4 & ¥
a i
0.2 =L
o
01 2 3 45 6 7 8 910111213 14 15 16 17 18 19 20

t,min
B v T
1 BRMEEEEE
Fig1 UPLC chromatogram

24 FHiEFER

241 ZMEXRREREE KSR 2.2.1" W MR
X HEGES#2 0.125,0.25,0.5,2,.2.5 mL, 435l & F 5 mL &
SRR T FE AR R AR B, ST A A T JRRAE DY 1)
I 6 AR R BE 1Y R HTR B R VAT . 43 DR 2 W
T TR BE 0T B TR B VS MR S o DA £ R I
TAAR () AN AR | FF . A 6T HE i 3 V0T TR 2 (o) SR i
MBI AR RN, A5 05 7 R S 2R M Bl 25 2R L3 3
242 EEMRFELE FERERRC2.2.1700 N IRA X
VWO A U B E D , LU HE R 10 1 HRE =
B 2559 90T SR A SERTB . SEH S
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BHE SEPEZXB BSEFHRA HEREHEK K

SREEE TR EERKKCE 0.015.0.102,0.096

0.013.0.036.0.088.0.102,0.019.,0.067,0.092 pg/mL.
*3 101 EHOHEHEER

Tab 3 Linear range of 10 components

iy i r IR, pg/mL
S y=17.171x+66.804 09999 8.569 5~342.78
BREHTA =26.8061+4.550 8 09998 0.643~25.72
SR =19.923x+14.466 09999 1.119 8~44.79
HERH y=17828x+17.918 09998 2.1878~8751
BREHZ 1=33.063r+19.471 09998 0.7703~3081
BRAEZD y=07493x49.944 9 09999 0421 3~16.85
BREPHZA J=18.001x+5.538 6 0999 6 0288 5~11.54
HEREE y=20.392x+37477 09997 1.795 3~71.81
WHBRRE =05.334r+10.854 0999 6 0560 8~22.43
EHRES y=19.577c+1.687 1 0999 6 0.086~3.44

2.4.3 FERREERE  BC2.2.27 30N R A W ORE S D
S 10) & ELEPERENE 6 UK, IC S AL, S5 5t
TH SEFTA SEFHBWSRET SEEE . T
EH#EB SREFHEA TSEHR RKFSEEE.
P35 22 A T R RSD AR YK A 0.38% . 0.52% .0.33% .
0.35% .0.72% .0.67% .1.15% .1.02% .0.51% .1.53%
(n="6) , Z& A 2 Jr okl %5 AT

2.4.4 FaEtERE  BC2.2.27 30T R A T ORE S G
5 10)iE g, 4 T ER R E 0.2.4.8.12.24 hil), %
“217IR A RE AR A L C S T AL, S5 T
T BEHFA SEFFB HSET SENR SEH
WMEB SEFEZA WTREEE RKEFSENE A
TR T A RSDAUIK M 0.56% .0.71% .0.39% .0.28 % .
0.66% .0.93% .1.21% .1.39% .0.59% .1.72% (n=6) , 3%
B AL VAT 06 TS 24 h N EACRRUE .

245 HEMRAE  KEPRBOE S (FEM S5 10) B K
i, AL 6 0y, $2.2.27 TR kil A A S VS VR, TR
“207IN AR A AR E | T S T AR A A A
WA S50, T SEFHA SEFRHB .S
EBif BSREHE SEHFEEB SEHFHRA TSR
R SREEE A TREM SRR 14.09.1.19,
2.85.3.65.3.45.1.94.1.36.6.46 . 1.62.0.36 mg/g; 7 & 1Y
RSD K ¥k 4 0.66% . 1.23% .1.05% .0.87% .0.69% .
1.77% 1.58% .0.62% .1.11% .1.85% (n="6) , A7
I TR R AT

2.4.6  [EDCERGRES  BCE TS R RORE S (REAR 4R 5 10)
A 0.05 g, 26 17, K5 B FRAE , 4 BN AR A X% BE S
WOHTH SEPHFA SEPHB IS EN SRR
X GEPEEB BSEFHEA BNSENE KSR
TR T ZO o R R AT R AR R A YK
h 702.8., 58.26 143.35, 181.62., 175.33., 97.37. 68.62.
325.18.80.92,18.17 pg/mL) (VAR 1 mL, 4 “2.2.2" T
5 v g B ARV U, R €2 1 I {033 A F HEAE I
IO SRR AT MR, 4558 I3k 4,
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®4 EKRIKBLER (n=06)

Tab 4 Results of recovery test(n=06)

iy HRGEmg WAZmg WiEmg FCR, % THERE % RSD,%
T 07130 07028 14168 10015 97.85 1.76
0.7073 07028 13771 95.30
07214 07028 14057 9737
0.7144 07028 14032 98,01
07256 07028 14234 99.28
07115 07028 13931 9698
BRI A 0.0602 00583 01167 96.89 9737 1.54
00597 00583 01156 95.8
0.0609 00583 01173 96.69
0.0603 00583 01186 99.94
0.0613 00583 01186 9831
0.060 1 00583 01164 96.58
SR B 0.1442 0.1434 02843 97.69 98.06 150
0.1431 01434 02856 99.39
0.1459 01434 02861 9775
0.1445 01434 02861 98.75
0.146 8 01434 02892 9932
0.1439 01434 02808 95.45
HHRH 0.1847 01816 03664 10008 08.45 135
0.1832 01816 03626 98.79
0.1869 01816 03647 9792
0.1851 01816 03615 97.17
0.1880 01816 03692 99.81
0.1843 01816 03603 9691
BREE 0.1746 01753 03453 9737 9745 1.63
01732 01753 03414 95.96
01766 01753 03518 99.90
0.1749 01753 03481 98.80
0.1777 01753 03463 96.18
0.1742 01753 03434 96.50
BRMHLD 0.0082 00974 01988 10330 99.57 233
0.0074 00974 01924 9757
0.0993 00974 01970 100.26
0.098 4 00974 0191 10031
0099 00974 01942 96.79
0.098 0 00974 01946 99.18
BEFHEZA 0.068 8 0.068 6 0.1382 101.10 99.19 2.00
0.068 3 00686 01374 10072
0.0696 00686 01381 9.7
0.0690 00686 01350 9634
0.0700 00686 01367 97.11
0.0687 00686 01373 100.08
HERHZ 03269 03252 06494 99.18 97.78 1.83
03243 0352 06377 96.38
03308 0352 06499 %.15
03275 03252 06372 9524
03327 03252 06502 97.64
03262 03252 06518 10012
W BREHE 0.0820 00809 01610 9.7 97,50 187
0.0813 00809 01585 9545
0.0829 00309 01608 96.20
00821 00809 01631 10005
0.083 4 00809 01614 96.35
00818 00809 01621 99.3
EIIRES 0.0182 00182 00366 10117 9855 1.90
0.018 1 00182 00358 9765
0.0184 00182 00363 98.30
0.0183 00182 00365 10017
0.0185 00182 00360 95.93
0.0182 00182 00360 98.06

HEZED; 201945 30 45 23 1

2.5 HmEENE
Ok A F 848 1A 26 MFERL  152.2.27 T N i %
AR AR, #5217 TN €38 Z A AR 2 L 45 R T
25,
*x5 HMEENELER(%,mg/g,.n=2)
Tab 5 Results of content determination of samples
(% ,mg/g,n=2)

e gpp EF SR WE B BRW SRY WAR KNG Af

A fiBRERE REB REA BE REE T
1 221 438 391 1132 06l 09 061 3.02  LO3 0L
2 1748 132 353 789 027 039 024 337 029 009
3 3520 189 135 302 069 031 061 136 073 0l
4 51719 316 192 48 081 029 088  Leo 094 0.2
5 1341 073 197 567 020 039 017 222 089 016
6
7
8
9

1301 044 162 391 035 073 034 451 Les8 019
19% 106 295 327 635 311 176 748 209 059
119 114 329 4% 135 LI18 069 49 L7 036
115 109 338 447 18 L17 066 423 124 033

10 1409 L1928 365 345 194 136 646 162 036
11 1388 199 352 525 289 1e8 091  SII 280 049
12 479 091 219 543 023 043 022 328 132 030
13 1385 18 193 567 178 193 039 304 124 028
14 929 162 351 606 091 138 050 397 140 036
15 912 169 323 815 103 L1904 579 256 034
16 107 163 395 808 LI8 141 046 494 159 031
17 1050 138 280 73  L12 121 048 569 L8 031
18 360 060 188 470 Lol 084 038 534 L2 037
19 392 060 158 434 133 084 066 620 211 030
20 473079 222 569 104 078 057 566 200 034
21 412 087 213 sA8 027 038 021 29 LIS 030
W) 414 073 238 588 022 030 017 237 190 04l
PA 45 083 217 622 034 077 032 444 161 033
24 381 059 163 400 025 063 020 384 172 037
25 410 081 246 467 087 095 030 331 L7604
26 390 092 362 783 020 050 022 39 19 034
3 g

3.1 IRREIESA R BhAR AR N B 2 B AL

MRS Al 0 T TR A W0 50 SRR A X A i 23
B, — LS W) 231 RS i A TRRIDRS TN 0k A e 2%
YER B T8 G TR, TRARSH G
25 BEOR, O A RS A S Y 2 B AR T AR
fFo WALILEY, Hiklsl T LRI S5 PR
PR b BRIEEE & USSR EAE T, th TR E A
[, R AL & W 2 18] B G384 T o 22 58K, I8 v
SrE T,

B-ERRIPRS S HAT A= g A RS 9 71285 RS
PERE , W A A AL SRR 0 TR AR ke RV R
TSR AT ST S Y S R A IR i 20 B, .
AT AT PSS 2 BRI A AR
SR H T, B-BRRING LA C A 2 R e AL
it S FE AT 8 55 T ARG | R 2B B
R RN JE-B- PR IR |« — Y Jk-p- ROMDRS BRTR R
FE-B-RMIRT X T 10 A S S A AL & W 20 B R 2
A S A 75 TR I A 7 B ROR , B - -3
FE RS ARAS IGRIRCR o
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3.2 HE-SIIMBIRKEI S BRI

TERT WIS b, 2838 09 25 52 T W s A v 43 i s
0.1% .0.25% .0.5% 1% 5 A= [A] ¥ i Y I -B- BTN 14
B, R ILBEE L -p- AR R B P e, R T
TG A, A B FE R A, (H I -B- PR RS TR B K =
P A 1) B, 2 52 i) L 3 s A R I A 1
SIS, 255 P 5, LKA A 0.5 % i FE L -B-2R
WK R A 18 FE I 55 1F R 45 (B 0 4 e ik 3 R 47 1Y
I3
3.3 MENEEHEEFIT D BN

1 BTG 16 A B e 70 0 ) s B T B
NG  REA TR P 25 B B Ay B O . 455 &
YA VAR OB, & s e s 2 R 471402,
I I BAT RIS, & A kI 1 Y R AT
34 BN RBEERA AT 2 BRI

EHTEARMIE P LB, S s KA A 0.1%
AR , Rl DL 25 1843 1) € i e 0 T A AR R e | [
At ] AR A3 B B, FLBR IR I In AR A 1 N 2R RS
M.
3.5 MHRXS BN

EHTEARDI I P R, A kA R T, 4
o T I T AR T, A3 BT e B 28 e (ELA 6 B4 1 4 5
W BEE D /N o X AT RE S DR Sk I 88 X6 45 B A0 ) S i) AN —
8, BCE AR B AL A S IR R 4 A
VR EMAEZET NIRRT P EER. Hit,
CER RO OGS TE AR R B ) S5 TR 2 B Ak
$5 35 CHE R skt (i .
3.6 SHANITIENFHEMRE

G o 2 A, BA Z 5y A ZRE K
PRPREIVE R RS — B s —fb 2 i AR 5E a3k
MBS, FEARESE P, 2 R A T R N
[R5 A P4 T i, ik ] g v 2 i S P SR A
25 0 LB AN T vk RE S 4T s e M 2 M R A, 2y
M L SR G PR PR AL T 25 A BT i S B g
VINIERS
3.7 AR REEAI M EREE S S =R

— BRI, 2504 BT A RN AR R B AN ]
Ao 4001 35 R 45 ANAR ], F O T S 3025 i A 7 80 % A
HHMES . BN ERE(T &L )T R
R, W B R0 s BH R R 5 A (AR RS 2 ) oh
S 2R B BRI, R S R SRR
FEit 77 UE R R A2 A AR o AR SR 22
£ SN I 14 417 P S S = W | K17 7 Nl P o
WIS SR T 25k 77 R SR B T, H 2544
JE i 32 Ho A K M | 355 A R s Al A

TR B4 45 7= b S 24 0 1 b 0 o 25 R T LU

SIS T R E SRR R SRR S5
7 0.29% ~2.80% (mg/g) , FF G 2015 4F i € i [ 245 4 )
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(—#B) M >0.10% BIARIE . ISR H RS ) db A s

(A U RS A B W OCE Ry, LS e

WER WERENENNER, MEm A mnEHE. M

10/~ S5 B2 o0 & e AP, i8Ik B X T AT R EL 55

T R A K i S b | TT R BH AR 5T 2 A B

KW S RARRT A, AT G 2 2 IR

RPMRIVER P B 255 . X e s LA BN EF

PUA ADTE L Ik A0 ] g 240 IS 2% A A 2 3

TEPEET, D, A7 X T — 2 T R G ST A

e R AN (] 24 PRAE R R RE O 5 1 B 4, AR 7 I PR 1

FHEE AR 2504 vh 25 15 Ve L3 & B E 0, SR BEAN W] )7 1

SET2588, ARG RAE AR, i L0 BB 743 & #E1If

IRITR

S 3k
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