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HME B/ ZaRenE P hiaiE PRmmsE XasAiEd ] 0 MV 4A4Ze kK -UPLC
%. FHik: R A Waters ACQUITY UPLC BEH Cj; &% 4 (2.1 mm X 100 mm, 1.7 pm ), 4% .28 C ; A3
A THE -0.5% CBRAR &, M 2 bl; ik 0.4 mLemin™'; & k5 4 275 nm (AFxEF [ A1 ).
205 nm (AFHEFMAN ), R AXEFT 0 . MAIVERKZHREHA 4.44~88.72 pug - mL ™' (r=1.000 ),
17.23~344.61 pg* mL™" (r=1.000 ). 1.97~39.35 pg * mL™' (r=1.000 ). 1.98~39.51 pg - mL™" (r=1.000) & B A 5
Ve m AR AT R, TR E S A A 102.4% . 98.8% . 96.5% . 101.9% , RSD % %1 4 1.0%. 2.3% . 1.1%.2.0%.,
Gt Z A EBRENE ik EEMF EREHATE,ERNTHTEGREEH,
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Simultaneous determination of four iridoid ingredients in
Picrorhizae Rhizoma by dual-wavelength UPLC

E Xui-hui', ZHANG Ke—jia', CHEN Yu"*, HE Yi"

(1. TCM Research Center, Tasly Group Co., Ltd., Tianjin 300410, China;
2. State Key Laboratory of Natural Medicines, China Pharmaceutical University , Nanjing 210009, China )

Abstract Objective: To establish a dual-wavelength UPLC method for simultaneous determination of iridoids
including picroside I, picroside I, picroside Ill and picroside IV in Chinese herbal medicine Picrorhizae
Rhizoma. Methods: The separation was performed on a Waters ACQUITY UPLC BEH C,5 (2.1 mm x 100 mm, 1.7
tm )and the column temperature was set at 28 °C. The mobile phase was composed of acetonitrile and 0.5% acetic acid
with gradient elution at a flow rate of 0.4 mL * min™". The detection wavelength was set at 275 nm for picroside I and
picroside I and at 295 nm for picroside Il and picroside IV. Results: The calibration curves were linear within the
range of 4.44-88.72 pg * mL™" (r=1.000) for picroside I, 17.23-344.61 pg * mL™" (r=1.000) for Picroside II ,

1.97-39.35 pg * mL™" (r=1.000) for picroside I, 1.98-39.51 pg *+ mL™" (r=1.000) for picroside IV. The average
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recovery rates of picroside I , picroside I, picroside Ill and picroside IV were 102.4%, 98.8%, 96.5% and
101.9% with RSD values of 1.0%, 2.3%, 1.1% and 2.0%, respectively. Conclusion: The method is simple, rapid,
reproducible, accurate and reliable, and can be used for quality control of Picrorhizae Rhizoma.

Keywords: Picrorhizae Rhizoma; picroside [ ; picroside II ; picroside Il ; picroside IV ; ridoids; assay; dual-wavelength UPLC
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o R, AR BB 8 7 25 HEA 7 IR s ] o
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L1 X% M S RO A 65 &R 58 (Waters 24 ]
ACQUITY UPLC, 48 B2 AL . ok R . A 3h
VERESS AETIRAH . PDA K20 4%, Empower 3 T /Eu ) ;
HLF K OF (XS205, METTLER TOLEDO /A7 ) 5 & 3K
1 B B DAL (ST16R, Thermo A ) ) 5 Milli-Q i
ali7k 24t ( Millipore 2AH] )o
1.2 25l S50 W BEAE G b R 2 N 25 44
MR, 28 R rp B 25 R 2 RAR HUR A E v
1.3 18 SN B E i, AR 22 SR N XS
Bl 1 8 % J@ AL W) 1 B 3& Picrorhiza scrophulariiflora

Pennell {9 4 AR 25, XF B850 90 255 5 1 (L5
111727-200501, Jii #4344 95.6% ) #H #5311 (41t
5 111596-201103, JiT 4t 43 %% 96.2% ) ¥ 0l F rh
B 2 R e B 5 B, B R T TR R (A
17041901, Jii #5044 98.8% ), W4 F At s b gh A Bk A 4y
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KRR (G5, RIFREPHERHEA IR A ).
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2.1 S AIEHE : Waters ACQUITY UPLC BEH Cq
FE (2.1 mm x 100mm, 1.7 pm ) ; sl : 05% 2K (A ) -
G (B ), BEEEVEMG: 0~3 min, 92%A — 90%A ; 3~13 min,
90%A — 89%A ; 13~20 min, 89%A — 88.5%A ; 20~21 min,
88.5%A — 85.5%A ; 21~32 min, 85.5%A — 80%A ; 32~34
min, 80%A — 5%A ; 34~35 min, 5% — 92% Vi ik 04
mL - min"'s 43 B AR P K %E . 0~8 min, 275 nm;
8~14.5 min, 295 nm; 14.5~35 min, 275 nm, #EFEEE .2
ulo HE: 28 C,

22 RAXTRESE RS BUAEEE T DI
IV 18 o8 BR it 325 o, K 5 PR, TN 50% Y 2 7K il 1ol
1 mL &8 [ 88.72 ng W # 1 11 344.61 pg.
BB AT T 39.35 pe SABETTIV 39.51 pg IR G
W, RIS,

2.3 HEKTIEEES BUREHAR 0.1 ¢ RERAE,
B 50 mL R RS E A 50% HEE 25 mL, %5,
PR, M7 A B ( Tl 250 W, J % 33 kHz ) 30 min,
U 0% R, 50% P B /K AR R 00 2R 1) i, B8 5T,
4900 r* min &0 10 min, AH 5 HEEIER 2 mL, & 5
mL 2, i1 50% F /K EZIE, 0.22 pm 1 DU,
ISR ug W, BA5
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I IV B 43 1) b 4436, 172.31,19.68.,19.76 pg » mL™ )
FASR AT, 4% 2.7 TS T i stk 45
UL 1o BT T I IV B EEARE K T
100 000; 45 (il SAHARIEI B BEA KT 1.5,

Wi Had

S

(T




| T T

——

(T

- 2256 -

25 W) 4y T 22 E  ChinJ Pharm Anal 2019,39(12) ‘jPA

3 4
0. 060 A

0. 050
_ 00401
<

S 0.030 L

0. 020/
0.010]
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

t/min

3 4 5 6 7 8

0. 060
0. 050
0. 040
=}
= 0.0301
s
0. 020+ 1
0.0101

0 2 1 6 8 10 12 14 16 18 20 22 24 2 28 30 32 34
t/min
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Fig. 1 UPLC chromatograms of solution of mixed reference substances( A ) and sample solution( B )

25 LMK EREE WEREIURSNHEMARER,  31.61.23.71.19.76.15.81,11.85.5.93.3.95,1.98

B TR AN (] J0T 5 Ve B 2R AT 5 T R 0 (A
W 1 88.72.70.97.53.23.44.36.35.49,26.62,
13.31,8.87.,4.44 pg - mL™ W EGET 1T 344.61, 275.69
206.77.172.30,137.84.103.38.51.69 . 34.46 . 17.23
g - mL™ I EEETF T 39.35.31.48.,23.61,19.68 . 15.74
11.81.5.90.3.94,1.97 pg - mL™", #] &% 3% 1F IV 39.51 .

ug e ml™ ), A3 alEE <207 WUN GG SRR E , I0
bR, AR Y S ARAR, Ao R ST R R X
(pg - mL™) SMEARAR , BEATARIE RN, A5 95 0053 ]
PHT7 R S ARG R B (R e A ] A [+ e JBE 114
Xof HRARAS 2 4 4SRRI R ER (S/N 2y 3) Fg i T
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Tab.1 Linear relationship between peak area and concentration

%y [l 77 A ZE MV (linear range )/ LOD/ LOQ/

( component ) ( regression equation ) ' (pg-mL™) (pg-mL™") (pg-mL™)
BEET T (picroside T ) Y=1.30x 10'X-1 176 1.000 4.44~88.72 0.28 0.92
BHEGETE T (picroside 1T ) Y=4.70 x 10°X—1 388 1.000 17.23~344.61 1.11 3.71
BT picroside 1) Y=7.0 x 10°X-382 1.000 1.97~39.35 0.57 1.91
BATGETTIV (picroside IV ) Y=1.14 x 10'X-287 1.000 1.98~39.51 0.31 1.06

2.6 FEHEEIAE BORE XM SIA W 2 ul, iELE
HERE 6 K, 10 5% 4 AR U TR . 5 % T
[T IV P34 T AR ( n=6 ) 43514 578 359,
817 142,137 624,225 066, W& [ £ () RSD 43 %I
4 0.56% ,0.49% . 0.59% . 0.66% , 3% M A 7% K 2 &
R4f,

2.7  EEMRAE BUR RS (LS S12), 4% “2.37
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WUF 1 5 AT 4 6 O (il i R, e 2.1 T
AR I AR T I I IV
& (n=6) 4> 9 4 33.936.96.106.10.988 . 11.863
mg - ¢, RSD 43 51 4 0.59%.0.86%.0.87% . 0.55%,
FAATL T M R A
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ST EIR R E 0.2.4.8,12.24 h, YERE 1 414>




il _EeEE —— m - mencjy

‘jPA 5 W) 4 R 22 E ChinJ Pharm Anal 2019,39(12) - 2257 -

Br, i858 4 MEA P i m AL T mi A RSD
(n=6), 8 AT T 10 I IV IEE ALY RSD 43514
0.19%.0.50% . 1.5% . 0.33% , 3 W A3 5 8 v 4 4>
AT 24 h NEGE

29  JnAERDCRIE RS AR IE R (S
S12) RYHH B4 25 MK R 29 0.05 g, 3 9 3, 43 A% EL
ME R 50% . 100% . 150% 3 DAKEIAB EEH T .

I I VXS B 4% “2.37 TR 5 e PAT 45 9 it
TRV, RN S D T AR, AR IR 5 R Tl 3
SERINE 2, 4N AW HEE RO (n=9 ) 535
4 102.4% ( RSD=1.0% ) , 98.8% ( RSD=2.3% ) , 96.5%
(RSD=1.1% ), 101.9% ( RSD=2.0% ), 7 W 77 1= F)
BRI, AR TR 96%~103% 2 [4], 444 2 ML Bt
3K 929%~105%.
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Tab.2 Results of recovery

W4 ( component) K- Rt i JIA UEES e A& FHIME (average RSD /%
(level ) (content ) /mg (added ) /mg (detected ) /mg (recovery ) /% recovery ) /%
BT T i 1.710 4 0.689 8 24202 102.9 102.4 1.0
('picroside T ) (low) 17138 0.689 8 2.403 0 99.9
17138 0.689 8 24170 102.0
17138 13751 3.1262 102.7
wh 1713 8 13751 3.1327 103.2
( medium ) 1.7172 13751 3.1213 102.1
1.700 2 2.060 4 3.8259 103.2
[ 1713 8 2.060 4 3.835 1 103.0
(high ) 1.700 2 2.060 4 3.8210 102.9
B 1T ik 4.847 8 2.6872 7.498 7 98.6 98.8 2.3
(‘picroside I ) (low ) 4.857 4 2.6872 7.498 7 98.3
4.857 4 2.6872 7.606 6 102.3
4.857 4 53414 10.049 2 97.2
o 4.857 4 53414 10.268 5 101.3
( medium ) 4.867 1 53414 10.258 0 100.9
48190 8.027 1 12.617 2 97.1
=] 4.8574 8.027 1 12.550 1 95.8
(high ) 48190 8.027 1 12.636 5 97.4
BHBZE T ik 0.568 1 0.307 0 0.862 1 95.8 96.5 1.1
('picroside 1 ) (low ) 0.569 3 0.307 0 0.869 2 97.7
0.569 3 0.307 0 0.8657 96.6
0.569 3 0.6100 1.153 1 95.7
s 0.569 3 0.6100 1.168 9 98.3
( medium ) 0.570 4 0.6100 1.153 4 95.6
0.564 8 0.9169 14490 96.4
[ 0.569 3 0.9169 14613 97.3
(high ) 0.564 8 0.9169 1.4399 95.4
FHHGETT IV fi& 0.5979 0.308 2 0.9179 103.8 101.9 2.0
('picroside IV ) (low ) 0.599 1 0.308 2 0.9130 101.8
0.599 1 0.308 2 0919 1 103.8
0.599 1 0.6124 12238 102.0
LS 0.599 1 0.6124 1.207 4 99.3
( medium ) 0.600 3 0.6124 1.2012 98.1
0.594 4 0.920 6 1.5234 100.9
[ 0.599 1 0.920 6 1.549 1 103.2
(high) 0.594 4 0.920 6 1.548 9 103.7
R RS
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Tab.3 The determination results of samples

SRR T +

it AT 1 BT 1T R I TR IV e S5

(Tot No. ) ('picroside [ ) ('picroside 11 ) ('picroside I ) ('picroside IV ) L &BEEH— f . (‘total )
('picroside I + picroside 1T )
S2 51.121 81.088 9.824 9.947 132.209 151.980
S4 56.867 84.739 7.843 10.276 141.606 159.725
S5 21.442 82.623 12.552 7.791 104.065 124.408
S6 33.314 82.143 14.19 7.948 115.457 137.595
S7 28.925 55.035 4.438 4.485 83.960 92.883
S8 57.287 100.934 12.710 9.721 158.221 180.652
S9 40.647 87.447 8.690 8.221 128.094 145.006
S10 23.261 95.425 11.031 7.161 118.686 136.878
S11 34.201 78.661 12.952 9.942 112.862 135.757
S12 34.332 99.848 10.778 11.507 134.180 156.465
S13 29.740 95.892 9.897 7.832 125.632 143.361
S14 30.220 57.029 7.903 4.206 87.249 99.359
S15 41.470 92.656 11.377 8.893 134.126 154.396
S16 50.990 107.198 8.988 10.111 158.188 177.286
S17 32.146 97.835 11.441 12.048 129.981 153.471
S19 19.136 44.369 6.844 3.530 63.505 73.879
S20 28.281 45.543 5.715 3.560 73.824 83.098
S21 53.206 86.485 9.122 7.892 139.691 156.705
S22 35.241 100.953 11.856 8.384 136.194 156.434
523 41.511 45.104 5.983 4.181 86.615 96.779
S24 19.224 35.795 6.142 4.708 55.019 65.868
S25 37.741 94.729 9.992 8.597 132.470 151.060
RSD/% 32.1 27.6 27.8 334

2,11 ARG EELMEE B L & & a2 S13.S15.S16, 817,521,822, 825 S i 9%, S14.,S19,
S TR E S A SR IE ST 2 AP, S20.S23.824 M. BRI GraphPad Prism K1
TEOTENFE BT Lk AL A, R, B A — B Ar SR 4 AR Rt B AR RE DT RIS O 2 A1 Y A AT
G2y, M AT 13 A A S b S12, EDLL AR ILE 2,
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Fig.2 Box plot contents of four indicative compounds in Picrorhizae Rhizoma at different grades
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31 BREGRMMAEE D B R PR R,
PR L5 T R B B B ). 2210 3 FlAR 434K
H I (10% . 50% . 100% ) 17K, 3 B SRR (15,
25,50 mL ) A il £ A A TR . SEIR A5 R R B H g
TR ECR 50% B BT EE B 300 Bk il 25 A0 5 9 1%
e VAR RN 4 A 1l o3 i B B TC IH S s ) i
JEFE 25 mL,

3.2 RN K s EERE T T E Y 4
Ao 2R AP A 25 5, R PDA il #4878
210~400 nm PG F P43 4 BRI ) 5241
WS P 3, 255 4 Ao B IS 1, R I B 1
A E T ITAE 275 nm A FER A, 5A ¥ % 1
M ANV 7E 295 nm A0 A 3K 1 W e H AR 2P F
I, ARSI SR A U402 K K 5K 8~14.5 min,
295 nm (] 2 3% 11 0 A1l 3% 3% 45 IV ), 14.5~35 min
275 nm (BB FETE T AU 85 EHF 1T ), AL %
8T G -7k -0.5% LR K AR Z& 0 g i vh
WIS TR R 2, K2 B AW 5L W IR,

PRI AR WIS I T, B8 s 4 B SR, HAE 2
I =0.5% Z FRIKAKRZ T JT il B o 1 28 i X 38 o
I3 ] 2 -0.5% CFRK I AE A shAl .

3.3 FEMIMEZ R R 3 AR ERS RSD
LT 30% A, W, ASTRHER 4 A 5o 1 i
P BB, AT REXT 240 B A S AR . R
S7.S14.S19.S20.S23 . S24 & & A X 8% 4%, H
A 1A T A RN T 9.0%, AFF & E 2
) ELE . B 2 g5 R Rk A EEST T I,
ANV 4 AW FE ik 62 b ) & W e s T e,
GraphPad Prism 43 51 %F 4 /48 b5 1 543 1) 7% 2 7 i
TGO P AT ¢ K, & AL A i BT T fEik
WG RN &2 2 B EEES (P<0.05), bh
Yy T W I W 8 IV A i
PEZE 5 (P<0.000 1), 1 BH 36 5 51 8% 245 B A 5 1) 3%
R L T Ge T B 25 MR
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