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B E:. BBy #SMHEE- B E% 1 (gas chromatography tandem mass spectrometry, GC-MS/MS)il| & %%
Fref 9,10 EERAR B BRI 5 vk . FSE BRI NE-IECKE(1:4, VIVARIR, S HEEL SPE /MR,
GC-MS/MS ¥EFEES T WM 2 (selective reaction monitoring, SRM)PFF7IE, WhrkER. &R 7 0.02~
0.2 mg/kg AR, 9,10 BER 4 [ENCE A 91.2%~119.7%, FHXAR HER 22 (relative standard deviations, RSD)7E
2.14%~6.18%, & M(limit of quantitation, LOQ)} 0.02 mg/kg, L& %)y mifE . #6 H FRAL . REUs
L BUTHLPER . WA PUEN, & T BT 9,10 BRI
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Determination of 9,10 anthraquinone in instant tea powder by gas
chromatography tandem mass spectrometry
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ABSTRACT: Objective To establish a method for determination of 9,10 anthraquinone in instant tea powder by
gas chromatography tandem mass spectrometry (GC-MS/MS). Methods The samples were extracted by the mixture
of acetone and hexane (1:4, V:V), purified with SPE column, and the identification was performed by GC-MS/MS in
selective reaction monitoring (SRM) mode, the internal standard method was used for quantifying. Results The
recovery of 9,10 anthraquinone (spiked 0.02—-0.2 mg/kg) was in the range of 91.2%—-119.7%, and the relative standard
deviation (RSD) was in the range of 2.14%—6.18% with the limit of quantitation (LOQ) 0.02 mg/kg. Conclusion
This method is suitable for determination of 9,10 anthraquinone in instant tea powder with the advantage of rapid and
simple, low detection limit, high sensitivity, small amount of organic solvent and high anti-interference.
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KB FREZ K 9,10 B bRl 8-, 7Rk
WA MIG QL ) RBAR Z H o AS I TEUTNR A A 1Y ) A B S i)
FRE AT H T, B A R A R R 2 AT
bbbl SR R A TS Yo R DR R REAR 0 T, 2
FR RSO, B E SR 9,10 AR
FRAEAE M 0.02 mg/kgl” ), i I i T FEl b TR A Fc vl R 4
FEICER

HMHESZMEIEY), A28 . HERE ., &
OB AEREEL O SRS A R T e
I RIAS A TR AG I 325 32 AT R AR s | R
HL BB AN ikl | A i 3R 2% (electron
capture detector)ik ! SHIAUH (3 FR B 7™, At
AN LR AR B B R, H B TR X AR
9,10 BFERIMATTE . N T PRIFFE S HE S WA B O, A
DAELX A P R A T W . SR - FR IR B
PRIHEA & R AR . S UERA R . Br T Peam S UL s s R s i
fl2ps ety iy g B2

AT R I -1E S BE(L: 4, VIV)IREL, 3% HLEE
+ SPE /NKEH AL, SAH €05 - 58 K T 3 3 (gas  chromat
ography tandem mass spectrometry, GC-MS/MS)% £ & F
R AR QA 0 o AR 2 &, RS TRIE AT 9,10 ER
BN RE o RIBEEXTBUER AN TOK . S T A HLER
XS, HHACROTR IEC K LR OFRHIE S BE(:,
Vi), EHIE CBE(1:4, ViV)SRBURTHZEECE, [T

TR PO R A AR o AP, I R BN TR B 5

ST PRE I S AR R Y O T TR R R L PR
Kt BRAR . 1 B R SRR, IS T AR 9,10 &
TRt B0 2

1 MR5ERZE

1.1 MR5RF

SPE 3% B i 1/M1:(1000 mg/6 mL, SiO, 84%, MgO
15.55%, Na,SO, 0.5%, il R AR F]); 0.22 pm AL
JEJEUERE R T HEWE 200 A A BRAS |l IR, IE Ok
LR TR (taikal, FEE CNW AR, SIbihortral, Fzy
A AL R A BRA DD, 9,10 BERARUE S (99.29%) . TR
-Dg(99%) (At atin s ks BHE A R H); 50 mL 2048 Gl
RN IR, g SR R A R A F) .
12 UFE5EE

TSQ 8000 Evo — & PUMAFTAH (L i-Fa ik e AL, Aic
EI #. (30 mx0.25 mm, 25 pm) TG-5MS F40&H: ([
Thermo Fisher 23 wl); FW80 =1 J7 e A #E AL R T 28
IXERA R ), AR1140 BUHLT-KF-(0.0001 g, 51 B 52y
/A w]); MS3 Basic #ETR 2] # (TR E LR 4ERD); X-22R #.0
HLE ] DL o 2 B IR R AT R ] )

1.3 tREILEARECH
1.3.1 EELAR 4% &R (100 pg/mL)

FRER 9,10 R 0.010 g(F5 i = 0.001 g) T 100 mL Z &
W, HNEERZZE, £ 100 pg/mL BRI TAEME A
Wi, —18 °CROGIRAT
132 HEBL-Dg A7 4% &% (100 pg/mL)

FRECERR-Dg 0.010 g(FEHHZE 0.001 g)F 100 mL 755
M, FNEE R Z 2, 15 100 ng/mL BIbRE TR &
W, —18 °ClEEIRAT
133 EEAFAE T (] pg/mL)

HERR AL HL 100 pL MR b fE 6% 45 (100 pg/mL) T
10 mL 2 B RO 2 25 2 20 515 3 i i ke 5 o
1 pg/mL BERFRAEH [, 0~4 °CUKFE BECHELT
1.3.4 B BR-Dg A7+ A 7&(2 ng/mL)

HEFRFSI 200 pL BER-D8 FRifEff 4 (100 pg/mL)F
10 mL ZEafES, AR E S 220 53 Rk E
2 ug/mL FIFRIE A RI, 0~4 °CYKAR BEEAEAT
1.4 #HmAE
14.1 #ouiRi

FREL 2 g0 2 0.1 g)ifkAE T 50 mL R P 24 B0
B, A 0.2 mL 1.3.4 BEFR-Dg bR (2 pg/mL).
2 mL —HHR 4K FE A ETE IR 30 min, A 8 mL Y-
IECBEA(1:4, V:V)IRTENR P 2 min, TIA 2 g SEALENIR Y
1 min, 10000 r/min &.{> 5 min,

1.42 #Hou4fe

SPE % B+ MM 5 mL NEA-1EC Be(1:9,
V:V)iEfk, B 3 mL BEGRIES, fREERREET, B
B3 mL $REGR A, WUREEIR, o 0.22 pm HHLE IR
JE, P ASCORE €3 - B i A 7
1.5 FoERRECH

A3 BB 1.3.3 BERARE P (1 pg/mL) 25.50.100.,
150, 200, 300, 500 pL T 10 mL &S, 2508 mA
250 pL 1.3.4 BER-Dg brofE A1 (2 pg/mL), FATIHNE A2
10 mL Z|FE#E4], 18 2.5, 5.0, 10.0, 15.0, 20.0, 30.0,
50.0 pg/L RINbRAE TAEWR

1.6 UEBIIERM
1.6.1 &5t

#HA: FASER, W 1.2 mL/min; PR A4
WUERE; PEREND: 1 uL; ; SERERE: 270 °C; FHEREF:
100 °C#5F 1 min, LA 20 °C/min HEARTHE Z 300 °C, ff4F
10 min,
1.6.2 Fift

B B2 di(lectron impact, EI), 70 eV; 14
Fra: RN ISR K (selective reaction monitor, SRM);
BT IR - 280 °C; R : 280 °C.
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R 1 BERMER-D, EFRNEENREX(SRM)SH
Table 1 SRM information of 9,10-anthraquinone and
anthraquinone-Dg

EY PR 52 15} [ /min BT fif i e /eV
208.1/152.1 22

TR 8.78 208.1/180.1 8
180.1/152.1 10
216.1/160.1 24

B -Ds 8.78 216.1/188.1 10
188.1/160.2 10

2 HBRESH

2.1 REUAFIAISZ N

VEREH I BB/ NG 4 FE VAR CR LT . 1E
Ebe . INEA+IECLe(1:4, V:V) ., IECE+Z R MR, V:V)
YEMFREU, FREL 2 g 25 I AT L BTAE L, A 60 pL
JEEWRE R 1 pg/mL BEERAR A 1a] IR (R BRI b o 2 ik
£ 0.03 mg/kg), bk 4 Fhig R4 R 1.4 B0 BRI THEHR
Hefk . EALINE (n=2), SR B& B 390 X657 1) -5 00 2 (i A
TR DR L3 2,

®2 FEBEFIERMNMIREYE

Table 2 Recovery rates of anthraquinone in different solvents

e Wi CPIHIEME I REeE
/(mg/kg)  /(mg/kg) 1%
LR LT 0.03 0.0238 79.3
EC 0.03 0.326 108.6
P+ IE U BE(1:4, V:V) 0.03 0.290 96.7
IECHE+L MR LT (1:4, 0.03 0.279 93.0

V)

A 2 g EALENTEY 1 min, 10000 r/min &.0> 5 min, FE 5%
1.4.2 ¥k 5 AL TR 5 o o A2 A9 TR O o S  {
%% 30

®3 HRafEBERSRBEERNESRLEE
Table 3 Comparison of determination results of anthraquinone
between ultrasonic and non-ultrasonic samples

Fembdhs AR /(mg/kg) AL R/ (mg/kg)
1# 0.0216 0.0214
2 0.0259 0.0266
3# 0.0235 0.0216
4# 0.0273 0.0265

FR A bR [l s SR vT UM, SR OO B 2
BE+1E S BE(1:4, VV)FIIE C%e, BEIPIEE+HIECRE(1:4, V:V)EY
SE AR R R B RET 100%, DS e i i+ 1 L BE(1:4,
V)R by R R A H2 U 771
22 @AM

R IR P R B A , A IR IR 2 4 4 4
AR iB 0 BERE FHPERE h (n=2), b 1 15223 1.4 19
BRI TRE AL ke DAL B S 534 1 A
FEMPRECE IR IR 1.4.1 ELIRMA 8 mL E-1E O BEE
Wi (1:4, V:V)IRBEYR % 2 min”/5, FEEA A 20 min, N

3 BN, BAESABFEEREEMEE < 10%, FIik
Sy B X A HR R U R T 2 R
23 ERMMAIFEM

H T ITRE e H B B B2 BIRR 28 | (AR S5 FIa ML st
Wi, 7 30 G %o R 0 0 1 S - LA g o sl o A
MR . ARSI N ARTE, DAEERIARRE RIS
S SER LR, BRI B 2k 00 Rk A 3L X 9,10 B
TR 2R, BRI FH 28 1A 2000 38 B R R+ 1E CL e (1:4, ViV)
S ELH 2.5, 5. 10, 20, 40, 80 ng/L M EERPRUEIR R, 2
il br e 4, A AE T 2 R D ¥=0.01704X+0.01263
(r’=0.9977, 4iEH) . Y=0.01869X+0.08628 (r’=0.9976, 45
MFERT), o X AR A BT, Y AR MBI
Wi AT AR, LRI AR ARER LR 0.91, — LI LS, Y
I T 5 I /N T 20008 DA SRy 3 FR0N ) 52 00 AT L 22,
R TA A R 2 o | ) S B30 A B I
24 FEMKHRMEEE

PEBUZS (2 LR, He 08 1.4 AOAL TR, SFASH
9,10 BFER AR EICRHITHEE, £ 4 BIORTETN 0.02,
0.1. 0.5 mg/kg KT (n=6), %7 ¥ 0 [l i 3G Bl N
91.2%~119.7%, RSDs 7F 2.14%~6.18%2 8], [Ei Z&FHG 55
FEXFF A AR ZGBR BRI 0 2R o AR B I bR A, A
B EERR LOQ 2N 0.02 mg/kg, i A B B 4% - b AR FR
F3R (< 0.02 mg/kg).

4 EREMREEFIEIRERE

Table 4 Recovery rates and relative standard deviations (RSDs)

of anthraquinone
FE b AR K /(mg/kg) B /% RSD/%
0.02 91.2~115.6 2.14
F-S 0.1 93.1~99.3 6.18
0.5 96.7~119.7 3.22
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4 AR . 3 ERZRNY . 3 YT AKY . 4 IRAEEASR, %
HEL AR A TR DN, L P A ) 3 008, A 2R 15%,
K < LOQ~0.032 mg/kg, 72 MIZ<KS v BRI A 46 1,
TR T R I ARy e R 1 s A

3 & i

AR LHE+IECLE(1:4, VIV RRBOAR, 32 5

fik A HEA T, UM - T T A PR AG I 5 T

9,10 BER S, 2 ik HA PO TR

Kz H PR
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