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W E: Bey &7 S S0 A 5 - BB IS 5 (high performance liquid chromatography-tandem mass
spectrometry, HPLC-MS/MS) P AT IIAR B ROK BRI TR 1 ki, sk FERM AR BERIUS, #AIRY, &0
Gy, ISR EEE A . A ORI A B AR O B R AT . RS B R S AT, R
H(electron spray ionization, ESI)fi & FAICHEATHL S, FFlad £ [ v Wi (multi-selected reaction monitoring,
MRM)BE XS BARE AP 0 s FFE M s i . 455R  KEERIFRLE 0.50~50.00 pg/L 3 FFl N &Pk R
U7, MOCRE r Ry 0.9996, 3 ANk BE VR N AK T -2 RS BT 7E. 80.6%~95.6% 22 (1], AH X 7 HEfi 25
4.98%~7.21% . J7 1K H B (limit of detection, LOD) A 5.0 pg/kg, & #BR(limit of quantification, LOQ)A 15.0 pg/kg.
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Rapid determination of bongkrekic acid in Tremella by high performance
liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method of rapid determination of bongkrekic acid in Tremella by high
performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS). Methods The sample was
extracted with methanol, then it was ultrasonically shaken and centrifuged, and the supernatant was adjusted to
volume with methanol. The results were calibrated by a blank matrix configuration standard curve. Under optimized
chromatographic and mass spectrometric conditions, ionization was performed using an electron spray ionization
(ESI) negative ion mode, and quantitative and qualitative ions of the target compound were determined by a
multi-selected reaction monitoring (MRM) mode. Results The linearity of bongkrekic acid was good in the range of
0.50~50.00 pg/L, and the correlation coefficient r was 0.9996. The average recovery of 3 concentration levels were
80.6%~95.6%, and the relative standard deviation was 4.98%—7.21%. The method of limit of detection (LOD) was
5.0 pg/kg, and the limit of quantification (LOQ) was 15.0 pg/kg. Conclusion The method is simple and rapid, it has
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high recovery rate, high sensitivity and good precision, which is suitable for the determination of bongkrekic acid in

the Tremella.

KEY WORDS: high performance liquid chromatography-tandem mass spectrometry; Tremella; bongkrekic acid;

external standard method
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KRR (bongkrekic acid)HA B kTR, HI 217
TET KBS . BRI, BRI, KEER
BRI — IR B, A KBRS i T W . LBk
ERPIER], MERE, XTERME SRR E

DR T P2 2 A0 215 2P 6 TR K T S A it 11— ),
S W REIE . e 2 4 e A B Y, L Sk
LA ]l e 0 R P K PR T R 110 5 B/
F 0.25 mg/kg™. M AT B 5 B A 7R TR I AR
TREHIX, kSl X A TR RERER, BRI — PR |
o AR AT 15 Y AN J X T ORI b e At . TH
PE R LA R R I U E

I K 1 AT TR i FH AR A I VR A AR AR -
RO €0 11012 A R - TR SO - T T
PRI YRR 0 - S/ U RIRORE € - AT IS R T
PR L rp O e B T T R AR, BAROR T
FAFECA AL, AEX 73 18 BE SERATIOR B i, X 5t AR
TCVEA R o AR A QG AR S T AL B TF-Be T AR T
AN [EACAS B A ik b, BARTE — e R R AR AL e,
TH2%5 H AR i— 2 i, HARVESE, Rl A &,
v i 235 ot S0 o A7 R B U0 i YRR €% - A 7 I S T R
Xt HARYI AT SRSB4 BT, AEASCER AR A, X DAAE —
S ae = N o AR ST B S T RCTRORE B - R B R
(high performance liquid chromatography-tandem mass
spectrometry, HPLC-MS/MS), %564 45 [F 5L il 6 45 S k1 7
KOE, HERHGE PR | @, JOH 0 SR 2 U, @
AR SECA B B m REUE &, HE56 87 aist ot
)[Ry i SR W e, ML, &
BB OR AR 2R 1 PRI, Ry S5 SR AR DGR IE AR
2%,
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2.1 (UEERE

LS LC1200 R RLTRAR (00 (38 B LR R A BR
AH]); AB SCIEX 4000 = DU AT H3 B0 S5 A (| it 2 1
A TEA XS 52 5 A BR A H]); TGL-16MVH2050R 755 32 55 .0
BILOH P WA S 36 S AT R AT BRA FD); IKA MS3 iR iR
LR (1EE IKA 22 F]); Biotage TurboVap 1T KA MAL AL
TAGERERICABRA D, Milli-Q £8 T /KK ECER

Millipore 23 Fl)

KB BRAR A (R E S 1000 mg/L, 3£[E Sigma 2
al). HEE. 0. BRR(GIEA, £E Fisher 2w]); S5
K AL Milli-Q Hik R G050 08 1B 2K (FRFH %R 18.2
MQecm),

2.2 FERRBIECH

FRUEPER: 43 BRI 10 uL 1000 mg/L 7
BT 10 mL FEMP, APFEEAZZI8, Flb ks
K1 mg/L BIARE R

PR TAEMZe: 43 BB BRI 5. 10, 50,
100, 200, 500 pL F 10 mL R, FAS A3 TURH R
B, FriabrE LRk B 435128 0.5, 1.0.5.0,10.0,
20.0. 50.0 pg/L.

2.3 HRETLE

FREL 1.00 g iFECH I E 0.01 )T 50 mL VIR 205
HIEBLE, A 10 mL FEE, B 20 min, WIEHES
1 min, PX 10000 r/min, 5.0 5 min. T 2 &k, & 1
HRBERRETR, 7S50 CFHRAE10mL LI, HBE
10 mL #5500, FAREES, i 0.45 pm A HLIEREL, R0,

HHRE: ABRFERNELT, R LRSE, 455%
YRS R L.

24 NEBEH
241 EEM

a4 Agilent poroshell EC Cig (150 mmx3.0 mm,
2.7 um); FEHH AGT 0.1%F BRI/KER)-B(LM); Tik:
0.5 mL/min; BEFERE: 10 pL; AEIE: 40 °C; SRV 0~
7.0 min: 30%A.,

242 JRiEEN

HL B 3 AR H B 25 H B R (EST-); AT U
25 psi; FEALSE: 45 psi; M EI SR 45 psi; B
EHUE: -4500 V; BFIREE: 450 °C; HHBE: LR
WA 2 (multi-selected reaction monitoring, MRM),

3 #ER55%
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KPR IR A KBENR T —JeR IR, 1EPEILHI AR, Jo
RAMAAE C. H O, 7EH M5 IE B TR T A i L,
e F TS5 10 B AR R4 T s S Rk . Q1 134 A
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BLM-H g, DL M-H ] AR RE RS 151 755 Rl 4 A
Wil FEFHEMEE SRR S TEE, 4k
MRM 15X}, KEERBREEERE R BN m/z 321.3
m/z 397.4, 435 SR EHES 9 [ M-H-CoHgO5 | F1 %
&2 AMRIEMIEER [ M-H-2CO, ]~ SRJEXF 2 21 MRM &
ERONIES I e gt 2 Gl AR R =
X FOAR 5 K B ik, 0428 5 0 400 o 0 5 v A VO X S
XF, LLW R ASSR A T B T miz 397.4 fENERE T, miz
13 ENERE . RIENEFRESHELE 1.

®1 KEBEREFUESYHRIERESH
Table 1 MS/MS parameters of bongkrekic acid

HBEFmiz) FBEFmz) XFEHEIEDOP)/V  #iEHECEYV

485.2 397.4* —45 -26.0

485.2 3213 —45 -27.0

Ty 1o

3.2 BiEHFRIENRL

ARSZIGHSE T H EE-/K L LB -/K N 205 -0.1% F iR /K i
VAR R U Sl i I R T 5 B . BRI R ShAE R A
FiR % SRR P T 7 2 8 B — 8 B sE R, (HZE R R, oK
T BT R O - K AR R AR K AR R TGS T i 22, 14
TN IS B0 W 3R, TSR 2015 -0.1% HY R 7K 75 W T LA
IRAFR (o 0 e 7Y UG Bl 38 I AR i o 1 A% 31
BRI B i BRI, ASBIFR R 2R B 2 B -0.1% F BR K IS
WM. BneEY 397.4 BiEEn iR BGs 1 E L
K1,

12000 - m/z397.4
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W 7 358 /cps
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At ] /min

Bl 1 HARMEAY 397.4 miz @ik E
Fig.1 MRM chromatograms of bongkrekic acid at 397.4 m/z

3.3 ERMN

AR LT s 2 2y, [R5 18 3 K 1 1 182 78 ot
TP N2, TR AR T e B RO AT T B AR, FH 2.3
ORI A By e R S AT AL B, A5 3 I AR, DAL R
EWTEIE 2.2 M7 RECHIbRE T AR AR 2R, [RIEsE A H A

VR RIRZ o AR R AT 2 1) i T 1 42 1) Ao 5 1 70 o e rr)
R K N ZMHE, g KR 0.26, KT 0.9, $iH
JRAON BB, SRS 1 BE TR R 1 AN B R A TR IE TR
DR TR TR (14 IR SC 3 35735 3] 43 Bl o 55K
3.4 EBAEREXE W ERF N

SERS RIS ST T B BOR B B R A 2, 45 R A
B, AE—REEE 20 min B, FIEEF] 80%LL L, WitEE
R 2 WE, KRR RN 2R, 78
MRS FERSET 1. 5. 10, 15, 20, 25, 30 min /S [R A
I i) e 4 - P OK R B 2R [BBCR RS2 R, 256 A s AR
HRER 0 20 pg/kg BUPRIE TR . 875 I 8] 5 [ SR Y
XZ, W 2 iR, B 20 min BHES BH R RE SRR & 1Y
I, A s B () X6 386 0 [ SR AN B S PR AR S5
P 20 min f#E A IHE]

100 |
—t—t+—1
S 80t }///
s
60}
STIE.
20 5 10 15 20 25 30

FEIUF 8] /min
P20 R ] DR 5 R IR (n=3)

Fig.2 Diagram of the relationship between ultrasonic time and
recovery (N=3)

3.5 ZMSeE. WHRFEER

Pz 2.2 BOARUEVA VBB 1 v TC ) 2R SR o T AE R R
F HPLC-MS/MS #EATE . LA L (B AR R B2/ I bR
) SRR A s ) A 2 15 - XoF U T R L (B B o s 1
DS TR N AR 0 2 it 8 05 T B R A AR R (V) A 7 et [l U,
K R 45 S et B2 43 il Y=5740X+2010, #H
KRB r h 09996, 45 HIOK B IR bR E il 2R 7E
0.50~50.00 pg/L o3 B3 FE P9 42 RATZR Atk 43 i LMY ER 19
BN LY 3 A A5 K P2 TR 192 1 5 12 G BR R 5.0 pg/kg FlE
W 15.0 pg/kg, FRUE R &, BB L HH T
W 2K
3.6 BEE. BIWERESM

i F B AR5 01 W 45 55 32 3075 e FRE 5 3 0T T3,
PR RO 2 TR o ) | A I & (A i i Rl R
Xpas FRESPATIGE 6 Wk, Z5RBREARH, Bibx Hix
YISEHATEATIE 6 I, 43Lh 10, 20, 50 pg/kg 55 3 4>
ACE AT InbR, B0 F H RFATIE 6 k. K
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BEEIRIY 3 UK (-2 [T AR E R 7E 80.6%~95.6%
Z [8], #H Xt A5 i 22 (relative standard deviation, RSD)7E
4.98%~7.21%Z 1] . J5 LA RR W, 12071k [BIR BORG #
B REIA B i g 12k . HARZE R L 2.

F 2 KREFEBRAY B RS E (n=6)
Table 2 Recoveries and RSDs of bongkrekic acid (n=6)

B4 K WAE mlfcR AR AR 22
/(ng/kg)  /(ng/ke) 1% %
10 8.06~8.58 80.6~85.8 7.21
KT R 20 17.1~18.3  85.5~91.5 4.98
50 44.8~47.8  89.6~95.6 5.52
4 % i

AW 5T FE 7 TR I E AR E R Ok T R
HPLC-MS/MS . DL B RBUA R, FEBGT R = s,
kAT R A OGP SRR . RIA, (2 R SR
i B B AR i, % [RDSC SR 0 B I Ak iy iF AT AR G, [l
IR BN HH 3BT iR [ B T i R N 8
A, P2 RRAR T RN . HAMEAYITE 3.5 min P14,
HIETY AT, Jrikseab 3R, Aoripfthaimsg . Mk
i KR, B AR E LT KRR R RR Y B H I E
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