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Abstract: Chinese star anise (Illicium verum) is used as a spice in Asian while it is used as herbal
remedy for infantile colic in America or Europe. Toxic Illicium species such as Japanese star anise
(Illicium anisatum L. ), resembling Chinese anise star, contain higher concentrations of sesquiter-
pene lactone neurotoxin named anisatin. Consumption of Chinese anise star contaminated or adulter-
ated by such toxic Illicium species may cause fatal poisoning. However, it is difficult to distinguish
between Chinese star anise and its adulterants just according to dried fruit appearance due to the mor-
phological similarity. Therefore, it is of great significance to establish a method to identify Chinese
star anise from its adulterants to ensure food safety. The aim of this work was to establish high perfor-
mance liquid chromatography — tandem mass spectrometry (HPLC — MS/MS) with a quick, easy,
cheap, effective, rugged and safe(QuEChERS) pretreatment for the determination of anisatin in star
anise. The sample was extracted with acetonitrile in acetate buffer system. Then the extracted super-
natant was purified with 200 mg of primary secondary amine (PSA) and 50 mg of graphitized car-
bon black (GCB). The chromatographic separation was carried out on an Accucore aQ C column
(2.1 mm X 150 mm, 2.6 pm) by gradient elution, using methanol and 0. 1% formic acid aqueous

solution as the mobile phases. Anisatin was detected in negative electrospray ionization (ESI — )
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mode under multiple reaction monitoring (MRM) mode, then quantified by external standard meth-
od. The result showed that the calibration curve for anisatin had a good linear correlation in the range
of 1.0 —100. 0 ng/mL, with a correlation coefficient (+*) higher than 0. 99. At the four spiked levels
of 0.02, 0.20, 0.40 and 1. 00 mg/kg, the average recoveries ranged from 92. 5% to 112%, with
the relative standard deviations (RSDs) from 1. 1% to 6. 0%. The limit of detection (LOD) and the
limit of quantification (LOQ) were 0. 006 mg/kg and 0. 02 mg/kg, respectively. The established
method was applied to the determination of anisatin in 10 batches of Chinese star anise samples pur-
chased from the local market, of which 1 batch was found containing anisatin exceeding 1. 00 mg/kg.
The result indicated that there was a potential adulteration risk of Chinese star anise in the market .
This proposed method is simple, rapid, sensitive and accurate, and it could provide a technical
support for the quality evaluation and authenticity discrimination on Chinese star anise.

Key words: star anise; anisatiny QuEChERS; high performance liquid chromatography—tandem
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R ARG (4. 0 g TO/KBRIREE, 1.0 gFALEN, 1.0 g KGR, 0.5 oMM E /) ¥ T3£
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1.2 EHEE

o A AL — R FRE A (AB Sciex 5500 QTRAP, 3£[E AB SCIEX /A #]); HLFKF(CP225D,
%] Sartorius 23 ) ) 5 Milli — Q Academic #B4E /K R 4E (F5E Millipore 23 7)) 5 fan i 14 1R 250 AL (Sorvall ST
16R, 22 Thermo 2 7)) ; %07 M IMIEIR Y 2% (Multi Reax, fEE Heidolph A &) ) 5 Bl EHE T %5 (MA 3
basic, %[ IKAZYH]); Accucore aQ C fA3EFE(2. 1 mm X 150 mm, 2.6 wm, 3E[E ThermoZNF])
1.3 tRER KRB H

FERLE RARUERE A7 (1. 0 mg/mL) : HEFAPRIZE B 8 F ARl 10 mg ORI 0. 01 mg), LLHIFEE
fif)a, #FE 10 LAY, HWREERZZE, T-20 CHR7F.
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10.0. 20.0, 50.0. 100. 0 ng/mL BFRHE TAER , BLHIAE.
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FRERO. 5 g b CRETRZEE 0. 01 ¢) 2 50 mL HFEZLOE Y, DN VBIF T, 5 mLE4IK . 10 mL
I, IHESEEL10 min, JIANCFRZZEMILABERAL, & EE.0E %, 2R 1 min, LL8 000 r/min &
03 ming WEHL2 mL_EiEE QuEChERS HE5F b o (115200 mg PSA . 50 mg GCB), #AJiE I min, LA
8 000 r/min .03 min, J30. 22 wm AHLIEFLIENE, fit HPLC — MS/MS A&
1.5 & H
1.5.1 @iEEHE Ok . Accucore aQ C, FH(2. I mm X 150 mm, 2.6 um); Hahtd: A NHEE, B A&
0. 1% FIRIKIEW ; Wk : 0.3 mL/min; FFFER . 2 wl; FEHR: 40 °C; BREBLHARE: 0~ 4.0 min,
95% B; 4.0 ~ 7.0 min, 95% ~ 20% B; 7.0 ~ 9.0 min, 20% B; 9.0 ~ 9.1 min, 20% ~ 95% B; 9.1 ~
12. 0 min, 95% B,
1.5.2 JRIGSEHF S0 BBES T, & rHest. i@ rasEsT-); #Hi 2RM
WS (MRM)RES; 85 FIRIREE . 500 °C; AAVA: 206. 8 kPa(30 psi); &5 FALHLE : 4500 V; Hibd#E<:
55.2 kPa(8 psi); HHBIIIFAEE 1(GS1): 344. 7 kPa(50 psi); SBIIIFES 2(GS2): 344. 7 kPa(50 psi) o
1.6 HIELIE

K H] AB Sciex Analyst Software BT HEATHIE R A, Multi Quant(3. 0. 2) K AFALFEE A, Origin 2019b
BAFERE

2 GRS

2.1 BULEHMK
DLHEE — 7K (1: 1) A5, BEH 100 ng/mL (258 bR, ARG RSE, BT 1ER S TH
i, Tk ERE T, 4R ERW: AETEXT O FEFIM-H] Gn/z 327. 1) 0906 3 8 5 5 . 7E-5 ~
=50 eV IGHEINZ S A RETERE B, B2 BEE oo SR N 1/3, Tkt m/z297. 1, 126. 91T
T, HEEMRM &%, b LR E iR . FOSSEE .
#1 FEFIRIUESE

Table 1 Mass spectrometric parameters for anisatin

Compound Retention time (min) Parent ion(m/z) Daughter ion(m/z)  Declustering potential (V) Collision energy(eV)
Anisatin 7.02 327.1 126.9 -80 =20
7.02 327.1 297.1 -80 =22

*quantitative ion
2.2 mEhBMEHK
FHEE T C A aQ HM TR R R 7 BEOCR, ZRSR), WIS ZE RS R AT E
fHAFE R BRI ZZREIR . SRR B R A aQ MIHE EIIEIE B, 7SRRI, Bk aQ HEAE
T HTHE . BEET M - K. BIEE - K. HEE - 0. 1% P IKIERAVE AR SIAHIEOR . 255RE, LIz
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2.4.2 ZHMEEISHHER D2 RER, BH 1.0, 5.0, 10.0. 20.0. 50.0. 100. 0 ng/mL Tk
HIbREES, RO S P T E , DI B REAAR (v ), 2 8 3 T T AR PN A BR (y ) 22 A
W2, BRI TR Ry =2 029. 358 555 + 133. 657 11, 45K, FEEIFZETEL 0~ 100. 0 ng/mL T
WG N 2R IFRIER R, AHRREG)IREN0. 999 99, 45l LL 3 fE5F1 10 F5(EMe L (S/N) i J7i%
BORS HBR (LOD) FE & FRR (L0Q)™, ZEXIFEZEAY LOD AILOQ 4344 0. 006 me/kg F10. 02 me/kg, ST
Jrdbs, AR R AR . PR e B

2.4.3 ERSEIRERE DUNAKAER, BMN0.02. 0.20, 0.40. 1.00 mg/kg 4 N7KF-HZE
FEZES, NPT 6 CPATERE:, H IR SAHRMRE R ZE (RSD), £ 0L#€2, W2
A, ZERLEEZMCER I E A 92. 5% ~ 112%, RSD A1 1. 1% ~ 6. 0%, J7 1 v B 25 FLURY 235 B2V /2 GB/T
27404 — 2008 I EER, BT R H T\ M 25 5 Z I il

F2  ZFERHRMECR AR ZE (n = 6)

Table 2 Recoveries and relative standard deviations of anisatin(n = 6)

Analyte Spiked (mg/kg) Recovery(%) Average recovery (%) RSD(%)

Anisatin 0.02 102 ~ 119 112 5.4
0.20 85.9~100 92.5 6.0
0.40 102 ~ 112 107 4.1
1.00 94.8~97.8 96. 3 1.1

2.5 LBRIEE RN

R AT AT 1043/ \AFE R BEF T, o 2y FE R ZE R B R &8/ /NT0. 02 mg/kg, 747
FEHM0.02 ~0.30 mgrkg, 1My EHA2.96 mgkg, HTFIHFREFREZERT 1. 00 mg/ke N HJEFTEB
HRES, R  \ATEERER BRI S, A —Er 24 X .

3 &

AW T —Fh/\ A P ZERL R 30 QuEChERS- S0 AH (6 38 — H TR A N 77 vk o 1% 07 Ak
PRTGTAPREE, kS AEbR eI EOR, T\ A 2R R S BRI K A B, e\
R B i 2 A W R XURS: W T A — € B S
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