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Research progress on detection and analysis of aristolochic acids

LIU Jing, DAI Zhong, CHENG Xianlong, WEI Feng, MA Shuangcheng
National Institutes for Food and Drug Control, Beijing 100050, China

Abstract: Aristolochic acids are nitrophenanthrene compounds widely existed in Aristolochia plants. It has been proved that they
have renal toxicity, carcinogenesis and gene mutation. A series of risk control measurements has been adopted in our country since
2003. For example, Caulis Aristolochiae Manshuriensis, Radix Aristolochia Fangji and Radix Aristolochiae with high content of
aristolochic acids have been banned. At present, some Chinese herbal medicines and preparations with low content of aristolochic
acids are still in use. Due to the serious harmfulness of aristolochic acids to human, It's necessary to further strenghthen the risk
assessment of related species. This review summarizes the basic chemical information of the aristolochic acids and progress in
detection and analysis methods in recent years. It provides a scientific basis for risk control and safe use of related species.
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Fig.1 Chemical structure of main components of aristolochic acids
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Table 1 Basic information on main components of aristolochic acids
Iz e ¥ FHXS 43 F o i CAS &

1 Aristolochic acid I(Aristolochic acid A) C,;H,NO, 341.27 313-67-7

2 Aristolochic acid Ia C,:H,NO, 327.25 38965-71-8

3 Aristolochic acid II (Aristolochic acid B) C,:HNO, 311.25 475-80-9

4 Aristolochic acid 111 C;H,,NO, 341.27 7267-92-7

5 Aristolochic acid II1a (Aristolochic acid C) C,.H,NO, 327.25 4849-90-5

6 Aristolochic acid IV CsHsNOg 371.30 15918-62-4

7 Aristolochic acid Iva (Aristolochic acid D) C,;H,;\NOy 357.27 17413-38-6

8 Aristolochic acid IVb C,,H,;,NOq 357.27 1374601-32-7

9 Aristolochic acid V C,sH;;NOy 371.30 108766-28-5

10 Aristolochic acid Va C;H,; ) NOy 357.27 108779-46-0

11 Aristolochic acid E C;H,NOq 357.27 107259-48-3

12 Aristolochic acid F C,HNO, 327.25 1332305-07-3

13 Aristolochic acid G C,sHoNOg 343.24 85814-29-5

14 Aristolochic acid VII CsHsNOg 371.30 79185-74-3

15 Aristolochic acid VIla C;H,; NOy 357.27 79185-75-4

16 Aristolactam | C,;H,NO, 293.27 13395-02-3

17 Aristolactam Ia C,:H,NO, 279.25 85814-30-8

18 Aristolactam IT C,:H,NO; 263.25 55610-00-9

19 Aristolactam III C;H,NO, 293.27 81451-90-3

20 Aristolactam Illa C,HNO, 279.25 97399-89-8

21 Aristolactam [V CsHsNO; 323.30 17413-39-7

22 Aristolactam [Va C;H,,NO; 309.27 85814-32-0
RRE LA BB (i ik DL R OB R FIVAAE S AR A R M40+ TR 2R H HPLC 0 5 SR A8 TR 1
b TAE P R 2 BEAT PR A A 5 e op AT DL & - 01 % DK IS 19 V4 V-
21 &Ik 0.3% = ZJEE W (1021 1 A%EIAH, UV 250 nm A

R B O H R BRI 7 i, L S
15 (TLO) &3 RO AR 3 72 (HPLC) i i R0V A 2
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0.04%~0.12%. J& 75 ¥ %6k ] SPE-HPLC 72, DA
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Table 2 Examples of determination and analysis of aristolochic acid by liquid chromatography-mass spectrometry
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3 VEMbYERET LR A HPLC- {0345 : Zobarx Eclipse plus Cy  IE & T30, MRM, [41]
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5 HARBEEH TR AR 1 UPLC- {44} : Acquity UPLC HSS T3 IEE T#i =, MRM, [43]
A R 1T MS" (1.7 pm, 100 mm>2.1 mm) & F4 R 1:m/2359.2/
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