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Qualitative and Quantitative Analysis of Aristolochic Acids in Aristolochia cinnabarina
Dried Root Tubers by UPLC-QTOF-MS/MS

GUO Ning'?, ZHAO Yong®, SUN Yi*", WANG An-qi’, XU Ling-chuan'", LIANG Ai-hua’
(1. College of Pharmacy, Shandong University of Traditional Chinese Medicine, Ji'nan 250355, China;
2. Institute of Chinese Materia Medica,
China Academy of Chinese Medical Sciences, Beijing 100700, China)

[ Abstract] Objective: To establish a qualitative and quantitative method for the determination of
aristolochic acids in Aristolochia cinnabarina dried root tubers. Method: The dried root tubers of 4. cinnabarina

was qualitative and quantitative analysis by ultra-performance liquid chromatography-quadrupole time-of-flight
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tandem mass spectrometry (UPLC-QTOF-MS/MS). The analysis was performed on Waters ACQUITY UPLC-
BEH C; column ( 2.1 mmx100 mm, 1.7 wm) with the mobile phase of 0.1% formic acid aqueous solution (A)-
acetonitrile (B) for gradient elution (0-1 min, 10%B; 1-9 min, 10%-30%B; 9-11 min, 30%-50%B; 11-15
min, 50%-90%B). The flow rate was 0.45 mL-min"', column temperature was 35 °C , and the detection
wavelength was 250 nm. Mass spectral data was acquired in positive mode of electrospray ionization (ESI). At
the same time, the UPLC fingerprints of aristolochic acids in 21 batches of 4. cinnabarina dried root tubers were
established, and the contents of 5 aristolochic acids in 4. cinnabarina dried root tubers from different producing
areas and different harvesting periods were determined. Result: A total of 17 compounds, including 8
aristolochic acids, 7 aristololactams and 2 4, 5-dioxoaporphine alkaloids, were identified from A. cinnabarina
dried root tubers by mass spectrometry data and bibliographic information. Ten common peaks were identified in
the UPLC fingerprint, and they were tuberosinone-N- B -D-glucoside, aristolactam [ a-N- B -D-glucoside,
aristolochic acid IV a-O-B-D-glucoside, aristolactam Ill a-N-B-D-glucoside, aristolactam [ -N-B-D-glucoside,
aristolochic acid Il a, aristolochic acid IV a, aristolochic acid II , aristolactam I and aristolochic acid 1 .
According to the quantitative analysis, the results exhibited that aristolochic acid IIl a, aristolochic acid IV a,
aristolochic acid II , aristolactam [ and aristolochic acid I had good linear relationships in the linear range.
The relative standard deviations (RSDs) of precision, stability and reproducibility tests were all less than 3.0%,
the recovery was 97.06%-101.84% (RSD<3.0%). The contents of aristolochic acid I , aristolochic acid I ,
aristolochic acid Il a, aristolochic acid IVa, and aristolactam I in 21 batches of A. cinnabarina dried root tubers
were 0.938 6-3.567 5, 1.377 6-3.688 1, 0.056 3-0.527 7, 0.108 8-0.305 5, 0.021 0-0.081 7 mg-g", respectively.
Conclusion: The content of aristolochic acids in 4. cinnabarina dried root tubers has a certain difference, the
contents of aristolochic acid I and II are higher than other aristolochic acids. The established method is rapid,
simple, accurate and reliable, which can provide reference for the quality control and evaluation of
A. cinnabarina dried root tubers.

[Key words] Aristolochia cinnabarina dried root tubers; aristolochic acids; ultra-performance liquid
chromatography-quadrupole time-of-flight tandem mass spectrometry (UPLC-QTOF-MS/MS) ; fingerprint;
aristololactams; 4,5-dioxoaporphine alkaloids
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B EC R HIK, BB L I A T3 i 4l F Al X 390 2 o 23
Praf, RO AWM am, 2R RS
R 25 2 B A 1 42 58 5 O B SR A8 BHARL W) R b
% Aristolochia cinnabarina W) T HAR ; 25 b b A AF
JCT b B BE S B R 2 A S A rh 2 eE
FERARRTEILR 1.

ACQUITY UPLC H-Class i # i &% i A £ 4t F
Vion QTof 7 /&5 43 B¥ i 3% 1% ( 52 B Waters /A Al ) ,
AUWI20 BUHL F o3 T R (H AR B HA R ). AAL
( it *7 PS010645, 4 & >98.0%) , AA Il ( #it %
PS010031, 4fi & >98.0%) , AAC (it 5 PS010029, 4f
i >98.0%) , AAD (It 5 PS010039, 4ii if >99.0%) ,
F1 KBELGHHERIEER

Table 1 Sample information of Aristolochia cinnabarina dried root tubers

Ji it 7 ¥/ mg- ¢!

s 7 Eiln= SRR ]
AA ] AAT AAC AAD AL |
S1 P9 )1 i Ji5 Ll 20190201 2018-10 2.094 5 1.530 6 0.3882 0.254 3 0.067 5
S2 P9 )1 i JiE Ll 20190301 2018-12 1.780 5 1.883 0 0.360 3 0.195 0 0.044 8
S3 g )1 i Ji5 Ll 20190501 2018-07 0.938 6 1.377 6 0.430 2 0.137 8 0.026 0
S4 g )1 i Ji5 Ll 20190601 2018-11 22553 2.118 3 0.130 8 0.108 8 0.026 5
S5 g )1 ik Ji L 20190801 2019-06 1.9352 1.5828 0.191 7 0.1449 0.029 4
S6 g )1 ik Ji5 Ll 20191001 2018-11 1.5585 1.394 4 0.273 5 0.234 0 0.033 5
S7 7)1 i )i L 20190910 2018-12 2.622 4 23923 0.2215 0.181 4 0.0349
S8 7)1 g )i 1 201908 2018-12 23176 2.1587 0.193 5 0.142 7 0.029 2
S9 g )1 g )i 1l 20190926 2019-07 1.797 6 1.727 4 0.142 4 0.109 4 0.0326
S10 g )1 g )i 1 20191101 2019-10 2.390 1 2.1277 0.283 0 0.253 9 0.033 9
S11 7)1 g )i 1l 20191103 2019-05 1.286 5 2.018 5 0.453 5 0.186 6 0.046 9
S12 7)1 i Ji5 L 201911066 2019-10 2.360 4 2.0418 0.230 4 0.1523 0.0340
S13 g )1 i Ji5 L 20191108 2019-03 2.405 4 2.0458 0.056 3 0.223 6 0.030 4
S14 e 201804 2017-09 2.068 8 2.1470 0.203 8 0.124 4 0.044 0
S15 RS 201805 2018-03 32015 3.4363 0.3202 0.305 5 0.0522
S16 R 201811 2018-08 3.567 5 3.679 9 0.527 7 0.206 1 0.052 0
S17 =R 201806 2018-01 2.109 4 1.8853 0.1912 0.165 4 0.0272
S18 =R 201807 2018-05 2.163 6 2.1545 0.194 6 0.126 1 0.0210
S19 = 201809 2018-02 1.877 7 1.713 8 0.198 8 0.1135 0.0372
$20 Ppelll 201901 2018-11 1.7212 2.182 4 0.300 1 0.147 3 0.0519
S21 Py el 201903 2018-11 2.800 0 3.688 1 0.5191 0.192 6 0.0817
2 FESHER VESHUCN B IR 3.0 kV, HEFLHL T 30 V., HEFL I

21 A& 35 %% 4 8 ACQUITY UPLC-
BEH C,, 0%} (2.1 mmx100 mm, 1.7 wm) , i 3 A
0.1% H B2 KW (A) -2 (B) 6 FE ¥ i (0~1 min,
10%B; 1~9 min, 10%~30%B;9~11 min, 30%~50%B;
11~15 min, 50%~90%B) , yit # 0.45 mL-min", £ Ji&
35°C, h ke 1 pL, K I I% K 250 nmo 3% S0
LI 55 25 U5 (EST) , 1E 85 R 02 4 8 7R T
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21 WCHE A, H1 3 98 Bl m/z 50~1 000, 2% A UNIFI™
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30 min, [o] SR H2 U UK 2 b R BRI S A OFUE T LS T T T K WA R T O RO
W PR R A 100 mLL 2 0.22 pm B LA W AE TR LR ESCA BR A 2 SO I 5
FLUE Mg 75 (CAS)H 35 I 4 IR REHCS A % 1 2
2.2.2 R4 IS B E A KA pRE ke 9 X IO XE L R S SCHRS MassFragment™
AA T . AAT ,AAC.AAD AL 1 3& &, fin 1 s v it 1.9.4.053 BCAF XoF By S 4% 2 28 B o3 22 Ml B 00 17 ik
I i 5 2 A0 T RE VR FE S 9 0 0312, 0064, DT RECTIAT 17RRS SR AL G T, 45 8 4
T R 7 A6 A 24 4, 5- BB
TS AL BT (5 B 4 22 2
FasCILFE 2.

0.088,0.080,0.024 g- L' AR A XF BE S IR T, 4 °C 4

e i

2.3 UPLC-QTOF-MS/MS 4358 IA

231 fFEM S EE R UPLC-QTOF-MS/

MSS X IR A0 3 v B Y% R 2 R HE AT R P 0 T, Bk
W % P (BPT) TP 1. 45 AT S SOk o 25 R 525 :

L 2E 508 5 53 i °F- /5 (TCMSP) J& Waters 7 HH 01 234 56 7 8 9101112 1314 15 16 17 18

Zj ¥ ¥ JE (Traditional Medicine Library, The A1 5!&@‘%UPLC-QTOF-MS?ﬁZﬁ*ﬁE’\JBPI

University of Mississippi Botanical Library #1 The

Fig. 1 BPI of Aristolochia cinnabarina dried root tubers by
University of Ottawa Phytochemical Library) , 3t 37, UPLC-QTOF-MS/MS

2 KWEHRDHELEHERS K UPLC-QTOF-MS/MS 53 #7
Table 2 Identification of aristolochic acids in Aristolocnia cinnabarina dried root tubers by UPLC-QTOF-MS/MS

et o i \ [M+H]" m/z .
: 5y s : MS/MS Z4 e % 30k
Y1 /min MUEE  WEHE  s/ppm
1 437 YRR 1Y C,H,0,  297.0758 297.0764 -2.0 279.067 3,253.087 4,251.110 6,223.079 3,221.099 2 [25]
2 530 REPETF C,H,,)NO,, 470.1082 470.1091 1.9 308.054 1,280.059 5,252.059 8 [26]
300562 HRENEERE La- C,HNO, 4421133 4421119 -3.2 424.102 1,280.059 5,250.034 9 [25.27]
N-B-D-H M 1
4 596 YRR a-0-- C,H,NO,, 490.0980 490.0959 -4.3 472.079 5,444.1109,310.035 6,284.054 1,282.051 1 [25]
D7 % BE A
5 734 YRR IVa-0-8- C,H,NO,, 520.1086 520.1108 4.2  502.2957,476.1609,474.1169,340.0442,314.090 8, [25]
D-7j % BE A 312.063 4,297.091 3
6 7.79 YRS PNELAL Ma- C,H NO, 442.1133 4421137 0.9 424.1039,280.061 1,250.025 8 [25,27-28]
N-B-D-Hj % BT
7 924 YR PNEENE - Cu,H NO, 426.1183 426.1201 4.2 408.109 5,264.065 4,234.055 9 [25,27]
N-B-D-7ij % B¥ 1
8 977 LY NBER [- CuH,NO, 456.1289 456.1291 0.4 438.123 0,294.079 1,279.052 3 [25,27]
N-B-D-%J’ﬂﬂ*
9 10.09 AAC? C,H,NO, 328.0452 328.0464 3.7 310.037 7,284.060 1,282.055 0 [12,29]
10 10.93 7-52FE Y044 A C,H,NO, 358.0557 358.0567 2.8 340.0442,314.066 6,312.063 4 [30]
11 10.99 AAD? C,H,NO, 358.0557 358.0546 -2.8 340.0445,314.064 6,312.063 6,297.063 2,284.062 5 [12,29-30]
12 11.35 KpER C,,H,NO;  308.0553 308.0565 3.9 278.0369,250.051 0,222.062 4 [26]
13 1155 2-3 8- &~ C,H,NO, 310.0710 310.0714 1.3 295.0521,280.065 9,267.046 9,252.045 9 [10]
S AET ST A
14 11.62 D NEiKkIaY  C HNO, 280.0604 280.0606 0.7 250.0525,222.038 7 [27-28]
15 1225 AAT? C,,HNO, 312.0503 312.0485 -5.8 294.038 4,268.059 2,266.051 5 [12,29]
16 1230 ALT'® C,H,NO, 294.0761 294.0750 -3.7 279.0742,264.041 1,251.054 8,236.038 9 [29]
17 1251 AAT? C,,H,)NO, 342.0608 342.0587 -6.1 324.049 8,298.069 8,296.068 2,281.066 6265.0362 [12,29]

T D UCAE AR DS v i 52 5% B U TR A
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Fig. 2 Structures of aristolochic acids in Aristolocnia cinnabarina

dried root tubers

232 HYRRAMRAER S E IR ERIY
b M e 8 A T YL AR R L 4 il R T SR AR R R 1
(1), B YA R I a-0-B-D-Hi % i 1 (4) , B YA TR
IV a-0-B-D-F % BEHE (5) , AAC(9) , 7-F% it Th g #4 iR
A(10),AAD(11),AATl (15)FTAA T (17). 7EIEES
TFHAT LS Y11 ,=437 min, MS i 3 T m/z
297.076 4 [M+H ] B E 53 F 85+ 1§ , H MS/MS 7]
WL F B F m/z 279.067 3,253.087 4, H /5 43 91 Hy i
Gy F B TR K 1A 5 F H,0 FCO, i A5 5 [R] s, 4
WM W B T m/z 251.110 6,221.099 2,223.079 3
5 %k [M+H-H,0-CO] * , [M+H-H,0-CO-
CH,0]", [M+H-CO,-CH,O ] " fif ;= 4= ; 45 4 SCHk %L
P MEWOZ AL S o SRR T, (L&YW S
t=7.34 min, MS 7] W % B #E 5 T B T 1§ m/z
520.110 8 [M+H] ", H MS/MS i #% b 45 m/z
474.116 9 KR 2140 FRE R = E R R B 1,
ifii m/z 340.044 2 8 F K 145 F H,0, B4 45 i 2
T A R L 7 BT T A 1T ot B F [M+H-H,0-
Gle s I, 28 2% 1A 4 T B ROBE 38 R B = A
JCE T m/z 312.063 4 [M+H-NO,-Glc]", 454 Fit
S B A FDRH OC SCHR L HE BT AL A W 5 O B SRR TR
IVa-O-B-D-# & M. LA 1011 £=10.93 min,
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MS HfE 4> F B F U6 R m/z 358.056 7 [M+H |, 43
G VA4 oK R FE R JE L A 18 MS/MS B
BT m/z 340.044 2,314.066 6,312.063 4, LIiL&Y
5 R 5 A LR A R A, LI 3

233 HYEAA BRI R S E R S
WPy Al M 7 D SRS D I B RO S E Sk
443,6,7,8,13,14,16. fLH& % 3(4,=5.62 min)
DT B T R miz 442,111 9, H MS/MS | 1] & #) %
BT m/z 424.102 1,280.059 5, i I 43 51y fi 451 1
37K ([M+H-H,0]") F1 7 % B 3£ ([ M+H-Glc] ")
FRr AR B X RGN A
B3 G LS PR BE 14 20 F CH,O JE SR AIF 1
F B m/z 250.034 9 [M+H-Gle—CH,0 " ; 22 45 5] 3¢
BR25,27 ] HEW b 593 8 S yE 8 N BERE | a-N-B-
D-F A B . LS W13 ES T 8 116 m/z
310.071 4, H MS/MS F i 8 | 8 F m/z 295.052 1,
280.065 9 435I % ) [ M+H-CH, ] #l [ M+H-CH,0 ",
T UZAL A W) H SRS PN I B 2 B 43 5 AR A T i
it BRI 255 SCHRL 10 ], 4L & 9 13 Oy 2- 2 5E-8-
H AR S A8 T 4 TR A, FL T B 19 S M i 42 LI 4
b4 W 16 HE > T B 1064 m/z 294.075 0 [M+H]",
H MS/MS ¥ fE % /& + A 279.074 2 [M+H-
CH,]",264.041 1 [M+H-CH,0]",251.054 8 [M+H-
CH,-CO]",236.038 9 [M+H-CH,0-CO]", & % X
W29 )3 50t B S HexF e AT A E He AL T

234 4, 5- T RIEPTENER AL KE S
% SCHR 26 137 73 B BT 2l o€ 17 24> 4, 5- 2K
FEBTANESR A Yo, BIAk &9 2 Fra2, WR 2 FE 2,
2.4 YRR TR SRS ST 21 bR
10 B R i 45 IR 2.2.0 00T 7 vk o A A T L %
20 W0F S AT I R, HE ST R D L A R 2R
A4 1) UPLC 46 80 3, AR ff ST 1Y 48 SCIELE S XF
HEPEL %, PR DEJE M 10 AN AT 0 0 1~10 43501 Ol 2R
WET (b &YW 2), DY NEER T a-N-B-D-H % b
AW 3), LY IRV a-0-B-D-H H B (k&
Y 5), I yn e P 1k e I a-N-B-D-7 2 B 47 (1L &9
6), Ly N LR 1 -N-B-D-#i Z M (k&9 8),
AAC(HLED9) . AAD(fL AW 11) , AA T (fb &Y
15),AL [ (tk&5W16)  AA T (k& 17), WK 5,
2.4.1  MPLEEIEH  FF 21 HRT KR 5 B UPLC
o3 B ATA B 0 il AR K% s 2 a
T i SO S AL BE PR AN R GE (2014 i) L 1A AR B
25 IR BUBR A B & Ak 25 22 18] A A 0L
I H 5556 s a0 1R 3 22 18] 0 AR B 39>0.9, UL 3% 3.
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Fig. 3 Possible fragmentation pathways of aristolochic acid [V a-0-B-D-glucoside
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Fig. 4 Possible fragmentation pathways of 2-hydroxy-8-methoxycepharanone A

242 LGS % E R UPLC-QTOE-MS/  *fHiih s ANt T T E 0 (AA T JAATL,

MS $ AR XF 21 {b 4 b 3% (1 UPLC 45 80 & 3% H 10 4~ It AAC,AADFIALT ).

AWEHEAT TS E A A M IE S BS54 2.5 FEARaor i & I E

K SCHRAE B HEIA T 10 A e R k&8, 0F 250 MR E S RBE W 2225 F IR A
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1.5%, 1.8% , 2 B {45 K5 5 ) R4
. 6 ! 253 et HE —HAREDERE & (ST) 3%
1 4 51 7 N N e S
= Ee=ri—i=rli $21 2.2.1 30 F Jy i il 4 R R, 40 0 Tl A5 JF 0,2,
=i 4,8,12,24 hi% 2.1 (3% 4RI E L 3H3 AA T L AA
ESE===———=:= = I ,AAC,AAD J AL T W1 B RSD 4331 K 2.0%,
1 =1 1.8%,2.9%, 1.9%, 1.2%, 7% W] 3 5 VA W AF 24 h N
01 2 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 *‘%\ﬁo
t/min

R IR 8 4 [&1 3 (4 3 [W) )
B 5 REVERBI UPLCIELE
Fig. 5 UPLC characteristic fingerprints of Aristolocnia cinnabari-

na dried root tubers

Xof HE A U 1 mL, o3 i B BE 2,4, 8, 16,3245, 1% 2.1
TR (0535 J R o DA SR RE B R B A B 06 TET RS
AR AR, 2 AR o 2R A v mE Oy AR, WK 4

252 KRR WUR AP SRR AL (ST) L 1%
2.2.1 T J5 v A8 A i R, i 2.0 TR 35 %
PRiEg iRt 6k, i B AA T ,AA Tl ,AAC,AAD Al

F3 JBHURWEER UPLCIEYEEHEME

254 HEEMKE  BUE - HUORE R (ST) %
2.2.1 307 v o A A 3 R A, e 2.1 T 3 A% R
ELiFE AA L LAATL,AAC,AAD }2 AL | (19°F 25
By By 5o 1.994 5,1.497 5,0.368 1,0.231 5,
0.062 7 mg-g', RSD 4 %l K 0.7%, 0.9%, 0.6%,
0.8%,0.9% , Vi A% 7 e 2 1 R 4f .

2.5.5 SRR OR B AR I AN A8 AR LA
A [A] — HE YR A A (S1) 6 63, B0 2.5 g, 733l
KmmASEESh S EMH Y AAT ,AAT ,AAC,
AAD, AL T X B8 ST, 3 2.2.0 300 F Oy o il 4 {153
AUA TR R 2 TR A E T AAT JAAT,

Table 3 Similarity of UPLC fingerprint of each batch of Aristolocnia cinnabarina dried root tubers

No. SlI S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 SI14 SI5 SI6 S17 S18 S19 S20 S21 R
S1 1.000

S2 0.982 1.000

S3 0.935 0.977 1.000

S4 0.980 0.989 0.937 1.000

S5 0.993 0.988 0.934 0.996 1.000

S6 0.994 0.996 0.959 0.991 0.996 1.000

S7 0.985 0.991 0.941 0.999 0.998 0.995 1.000

S8 0.984 0.992 0.944 1.000 0.997 0.994 1.000 1.000

S9 0.982 0.993 0.945 1.000 0.996 0.994 1.000 1.000 1.000

S10 0.991 0.993 0.947 0.997 0.998 0.998 0.999 0.999 0.998 1.000

S11 0.930 0.980 0.994 0.949 0.938 0.959 0.951 0.953 0.956 0.953 1.000

S12 0.990 0.990 0.938 0.998 0.999 0.996 0.999 0.999 0.998 0.999 0.945 1.000

S13 0.983 0.983 0.922 0.999 0.998 0.990 0.999 0.998 0.998 0.997 0.933 0.998 1.000

S14 0.977 0.995 0.956 0.998 0.992 0.993 0.998 0.998 0.999 0.996 0.967
S150.989 0.952 0.881 0.964 0.984 0.975 0.970 0.967 0.964 0.974 0.873
S16 0.983 0.999 0.971 0.993 0.991 0.997 0.994 0.995 0.995 0.996 0.975
S17 0.987 0.993 0.944 0.999 0.998 0.996 1.000 1.000 0.999 0.999 0.952
S18 0.981 0.995 0.952 0.999 0.995 0.995 0.999 0.999 1.000 0.998 0.961
S19 0.988 0.994 0.949 0.998 0.998 0.997 0.999 0.999 0.999 0.999 0.956
$20 0.973 0.998 0.978 0.988 0.983 0.991 0.989 0.991 0.991 0.989 0.984
S21 0.970 0.998 0.987 0.980 0.976 0.989 0.982 0.983 0.985 0.984 0.99

R 0.988 0.997 0.959 0.997 0.996 0.998 0.998 0.998 0.998 0.999 0.965

0.995 0.994 1.000

0.977 0.974 0.954 1.000

0.993 0.988 0.997 0.957 1.000

0.999 0.998 0.998 0.972 0.995 1.000

0.997 0.996 0.999 0.962 0.997 0.999 1.000

0.999 0.997 0.998 0.970 0.996 1.000 0.999 1.000

0.986 0.980 0.995 0.940 0.998 0.990 0.994 0.992 1.000

0.98 0.971 0.990 0.932 0.996 0.983 0.988 0.986 0.998 1.000

0.998 0.994 0.998 0.966 0.999 0.999 0.999 0.999 0.995 0.991 1.000
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Table 4 Linear ranges of regression equations of aristolochic

acids in Aristolocnia cinnabarina dried root tubers

(a=g?] [l I Jy 2 Hl/mg- L
AA1 Y=18 314 487.34X-5 814.308 9.75~312
AAT Y=19 572 467.62X-6 323.174 8.25~264
AAC Y=24 197 135.10X-8 291.776 2.75~88
AAD Y=20 862 267.52X-8 974.522 2.50~80

AL I Y=37 884 798.86X-3 314.124 0.75~24

TE = A T7 R A 6 R 80 () 3524 0.999 9.

AAC,AAD, AL 1 ~F ¥ fn e [0 43 511 24 99.23%,
101.84%,97.06%, 100.37%, 99.15%, RSD 1J<2.4%,
FUZ T e T 5

2.5.6 FERUIE B2 HEARD AR S 5 3% 2.2.1
T 7 i) A 3 U R e 2.0 T SR L 3
BRI S, SRR 2R AAT,
AA Il ,AAC,AAD, AL 1 19 5 & 43 %503 [l 43 00l R
0.938 6~3.567 5,1.377 6~3.688 1,0.056 3~0.527 7,
0.108 8~0.305 5,0.021 0~0.081 7 mg-g", Horh AA Tl
FAA T FERDED WS EE R, LR LK 6.,

01 23 456 7 8 91011121314 1516 1718
3

1
IEN 4

y—_—

_AA A
012345678 910111213141516 1718
t/min
AGREX RGBS 1.AAC;2.AAD ;3. AA T ;4.AL T ;5.AA 1
Bl 6 KEVEHMA UPLC

Fig. 6 UPLC chromatograms of Aristolocnia cinnabarina dried

root tubers

3 itig

A 3 Ay 5 T AR T 2, R IR A S 7% HL TR
ZLRWE L SRR R A ()R ), Kt
yp s E R R (M) BRI (A1)
G PDON R A AN TR E A R
SCHR, XF L T4 R 2 b R O A R ) B g

J& AR AP N IE S A R E E SR
VA i B ) o R N A SO o AT 22 S, S EUME IR
I RIS B A 8RS BB 0 i A7 ™ 4% X 43, DA
PRAE I R 1 2 2 21

AP Ry W1 25 e A MY 2 A A M
e R LY NG T SR ERS R e X G E NS I K
BR X6 Lk R S L R AA T S5 BOLRD 5 4s
PR 25 WL 3 1 B B A BT, i = X6 At S SRS R 2
FIRFSE . A 2010 4FE MCIU I A th 25 M An i) Z )5, 4
b 32 DR 35 G D R A R IS 8 43 1T DA b 75 s A v I B
B AR B By il 0 o B e e R Ak TE R R R
TER RSN ) LR AR — A W R % 4
PEBRHR o AR SCR TR BT 3K FH 2 AR % A b 3 b 1 g
BRI AT T EE S e, EEH 1715
SRR TR 28 Y A, I X H b 5 A = B o R AT B4
Br , I8 i #4717 UPLC 45 80 BG40 B, 4800 10 4
AU 53 A AR IR E MW, R 44t
FE i (S15, 816, S20, S21) A1 Y JIl 7= 2 41t £ | (S3,
S9) AR A I 2] 7-55 3 S gU AR R AL 3L P | 7 AR D
FE(S1,S6,S8) A A5 5] 2-F2 Fk-8-H & JL -3k 4 T 4
TR A, ] Ay A S (1) 28 4 P 2 B AL S B0 K 4l

1 AT AT, AN (]t T o b 3 v D o 48 TR 2
S E A —EES, BIKME,AA T FATAAT
TR T HA DR E M . A A REY],
DO 1 7 R A0 3 v 5 SR R 2 A0 A 25 S N LT
MR ER SR EZRBERK, AALFAATE
L g B BHAE W) Al e ™ AR B RE M Y 32 A 2R T
ERR I &R m . A R & A K
A ) SRS R 2 B4, 3K S B 4 A FT RE AR
L W il AR 7 SRS P TR B S A,
N X AR 3 A FH 24 4 A AT B A OC T #EBUI R
BR 7 2 10 32 104 ] s ) T o O 2 o H 3 AT ok B
A FR L DAORAIE L 25 22 A o AR SR 0 R b
F2 Y I YR AR IR 28 o AT E M B b, T
R S R IR AL B WAL A TF Tk — 5
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