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ABSTRACT OBJECTIVE: To establish a method for the separation and detection of related substances in baicalein, identify its
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structure and preliminarily explore the degradation mechanism. METHODS: HPLC was adopted to detect the baicalein, related
impurities and forced destruction of degradation products in synthesis process: the column was ES Industries® FluoroSep-RP Phenyl
with mobile phase of 0.3% formic acid-methanol-acetonitrile (gradient elution) at a flow rate of 1.0 mL/min, the detection wavelength
was 275 nm, the column temperature was 10 °C , and the injection volume was 10 uL. LC-MS/MS was conducted to identify the related
substances and conjecture degradation mechanism: the column was ES Industries® FluoroSep-RP Phenyl with mobile phase of 0.3%
formic acid - methanol (gradient elution) at a flow rate of 1.0 mL/min, the detection wavelength was 275 nm, column temperature
was 10 °C, and the injection volume was 10 pL; ion source was electrospray ion source, positive and negative ions, nebulizer pressure
was 55 psi and the drying gas flow was 11 L/min, drying gas temperature was 350 °C, capillary voltage was 4.0 kV, detection modes
were full-scan first-order MS and selective ion full-scan second-order MS, scan ranges were m/z 100-1 000 (first-order MS) and
50-500 (second-order MS) , ionization voltage was 80-135 eV, and the collision energy was 10-30 eV. RESULTS: The linear range of
baicalein was 2.4-480 pg/mL (#=0.999 9) ; RSDs of precision, stability and reproducibility tests were lower than 2.0% ; the limit of
quantitation was 7.2 ng, the limit of detection was 2.4 ng. Baicalein was well separated with related substance and 3 major degradation
products, the related substance was chemical synthesis precursor wood butterfly; the degradation products were 6, 7-quinone
derivatives and 7, 8-quinone derivatives, which were isomers; oxidative degradation products were benzoic acid phenyl ester
derivatives. CONCLUSIONS: The main mechanisms of alkali degradation and oxidative degradation of baicalein include pyran,
reciprocal rearrangement and oxidation reaction; the established method is specific and sensitive, and can be used for the detection of
related substances in baicalein.
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2.1 BEHNEE
2.1 XFREANATR RSO S R  BEAL 12 me, B
T 50 mL S, I BT 2 55, B
2.1.2 LAl REEREE S RIER A 12 meg, &
T 50 mL s I AR R Y RS, B
2.1.3  SREIMEIAAE SR RS BRI A KRR 2 60
mg, I AR E 25 %2 25 mL, /E R4, & . @
PR IR RE S I T A 2 R B LRI & L mL, B F 10
mL A, /1 0.01 mol/L £:% 1 mL, 30 °C/K V& # 30
min, I R GE 2, R4, NS . OBMAL PRAE S A T -
W E R4 1 mL, BT 10 ml &, 1 0.01
mol/L ‘A& L4 0.5 mL, 30 °C /K& #4420 min, i1 0.01
mol/L £R1#2 0.5 mL WP Fl, PR B 25, #2657, RIS . B
A BEIRRE S AT R B B A A 1 mL, BT 10
mL &, I 10% 13 A4 & 1 mL, 30 C /K in#4 30
min, FINF FEE 2, F22), BAS . @R IR RFE A IR -
Wi ERI AW 1 mL, & T 10 mL &), & T
80 CHEA H A 24 h, B H S I B 25, #8250, B4 .
G HEA TRAE 7 T R 23 e B AR 45 1 mL, B F
10 mL &3 HT, T°(4 500 £ 500) 1x 385% T B 24 h, Fn
RS 2%, F257, VA5 .
2.2 BRYERS BRI
2.2.1 {iE&M @i : ES Industries® FluoroSep-RP
Phenyl (250 mmx4.6 mm,5 um) ; a4 : 0.3 % H FR VA
(A)-HFEE(B)-Z N8 (C) , BB EE Ve (VEMARRF W2 1) s %k
T 2 1.0 mL/min; &0 275 nm; AL 10 °C 5 SRR
10 pL,

x1 HERBRER

Tab 1 Program of gradient elution

] min A% B,% C,%
0~5 85 15 0
T~15 40 60 0

25~40 v} 0 58

41~46 85 15 0

222 TREMERE RIS R
SAR T BN DR S VA VRS 10 pL, 4% 2.2, 17 I (3% 251
FEDNSE 0 S i, PRI IRT 2, 45 BE B, AF S 7E 4% 5
BRSSP A i R S S R BRI, &
PR P Z A 300 B, 4 B B35 > 1.5, Be A Ak
¥1=10 000, RIAA LT IRIE BRI, RE K I~ A
RO T AT S o S R
2.2.3 RMERRFE REEIRPEES ZO IR S E &,
FF o] o 5 VA 40 1 2.4 . 4.8 .24, 48,120, 240, 480
pg/mL 1 ZR G X BE S T o R %% B R R A1) R
VTS 10 uL, #%°2.2.17 00 F (i SRR REIN R | e s
. DI A R W (x, ng/mL) A AL A | i T AL
() WA FRPEAT LA [ ), 15 B2 K ) FE hy y=
56.42x —24.37(r=0.999 9) . 45 F Y, B % F K
R LR AEVE Y 2.4~480 pg/mL.
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by alkaline; D.test sample destroyed by oxidation; E.test sampledestroyed
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Fig2 HPLC chromatograms
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RSD=1.4% (n=6) , RUNLAHIG L KLU
226 REMEHAE  HC2.12700 F SR 2.2.37
TR JBU e B SA 240 pg/mL X B SLIA OS 23  T
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TS F U v 24 R R R 20 % o 43 RS 25 R L ARt
AU O BE SRV 10 pL, % 2.2.1 30 K ik 4%
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BB A R R O 45RO 2
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dustries® FluoroSep-RP Phenyl (250 mmx4.6 mm,5 pm) ;
TBIAH :0.3% H R (A)-HEE(B) , B B UERE (Ve EFE T I
#22) ;i : 1.0 mL/min; KA - 275 nm; #Eil - 10 °C;
HEFERR 10 pLo B N AR a5 2.2" 0
) HPLC i — 8t R 47 . Qg4 B : it
%% B FUE (ESD) , 1E £ 85 [A] B A I 5 55 1k 2% & 77 : 55
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Tab 2 Program of gradient elution
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Fig 8 Alkaline degradation mechanism of baicalein
and structures and fragmentation pathways of
impurity 1, impurity 2
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