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Abstract: In order to determine the content of pyrrolizidine alkaloids (PAs) in Dendrobium officinale Kimura et Migo, an analytical
method for the simultaneous determination of 16 kinds of unsaturated PAs in Dendrobium officinale Kimura et Migo by solid phase extraction
combined with ultra performance liquid chromatography-tandem mass spectrometry was established in this study. Samples were extracted with
0.05 mol/L sulfuric acid methanol, purified and enriched by MCX solid-phase extraction cartridge. The mobile phases were methanol and 0.005
mol/L of ammonium formate - 0.1% of formic acid solution. The separation was performed on a Waters ACQUITY UPLC BEH C,g column
with gradient elution. The electrospray positive ion and multi-reaction monitoring mode were used for acquisition, and matrix matching external
standard method was used for quantification. The results showed that the linear range of 16 kinds of PAs in this method was 0.5~20 pg/L, and
the correlation coefficients were all greater than 0.99. The limits of detection were 0.06~0.11 pg/kg, and the limits of quantification were
0.23~0.35 pg/kg. At the spiked levels of 0.5, 1.0 and 10 pg/kg, the average recoveries ranged from 75.38% to 110.27%, with the relative
standard deviations ranging from 2.61% to 7.43%. This method was used to determine the PAs in 20 Dendrobium officinale Kimura et Migo
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samples commercially available. The results showed that 7-acetyllycopsamine was detected in 12 samples with the content ranging from

1.02~6.54 ng/kg. The method is simple, sensitive and accurate, and is suitable for rapid confirmation and quantitative analysis of PAS in

Dendrobium officinale Kimura et Migo.
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Fig.1 The chemical structure of 16 kinds of PAs
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<1 16 7 PAs HIFTIESH
Table 1 MS parameters of 16 kinds of PAs

] RGE/min - FBFmlz) FTEHET(Mz) HILLE/NV  RIERE/NV
BT 7.20 398.2 119.8%,82.7 44 26,30
R E - AEM 7.44 414.2 253.9%,54.6 56 32,64
ZRFE T 2R 232 350.1 119.8*,66.8 32 30,46
2 RErT T 2 U REM 2.60 366.1 93.6%,118.8 46 46,30
B RIS 2.64 330.2 137.8%,155.9 38 20,30
BR R I a%- R B 2.94 346.1 171.9%,79.7 62 24,58
RIF % 4.05 314.1 137.8%,155.9 22 18,28
RI-FE - R B 4.73 330.2 171.9%,79.7 64 30,62
ER T ST ) 10.38 4122 119.8%219.9 20 28,18
ERRI- - REAY 12.36 428.1 136.9* 54.7 44 30,56
B B 2.17 326.1 120.6*,93.9 38 26,42
T2 RIE R Bk 4.01 334.2 119.8*,66.8 48 28,48
T EARIERB-REMNH 4.56 350.2 93.7%,135.9 60 44,32
FO R E A 8.02 366.2 167.9%,69.7 24 32,46
2R 3.74 3542 120.0%,222.1 68 38,30
7- LB AN 4.11 3422 119.8%,93.6 30 24,42
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Fig.2 Total ion chromatograms of 16 kinds of PAs
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FTRm . SR i ACQUITY UPLC BEH
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Table 2 Mobile phase gradient elution procedure

- FAABRAR LA %

A B
0.00 5 95
0.50 5 95
1.00 20 80
11.00 37 63
13.00 95 5
15.50 95 5
15.60 5 95
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Tl PAs (1) ISR SR, Y5 41.23%~54.67%: 0.05
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[ 1] YA 2 35 BB 40 BN 79.46%~108.25% « 80.52%~
106.83%, [HIWH R, SERUSCERELY, HIoH B2
Fo

FEIEHT PAs NI EY), TERRIESRIET S
&, BT HEESEAHE . K PAs 7E 0.05 mol/L
TR FR BV T 78 20 B 1AL, 58 0.1 mol/L AR
FEEV R B US4, (R, >RA 0.05 mol/L fif
P& FR RV R R R Rt ) PAs.

120 CIFIEE M0.05 mol/LERHR I AY M0.10 mol/LEHHL ! B

[/ %

El

& 4 TERREUATIX SR At PAs EUERAIFMN
Fig.4 Effects of different extraction solvents on the recovery
rate of PAs in Dendrobium officinale Kimura et Migo

24 B fbi R

SFH LC-MS/MS 15:5%F PAs & &I E I, 3 5 e HY
SPE S50 7 ABFIRT 540, D IEBRS, $em
o2 e R . ASLIG AL T Cig-SPE HEAN
MCX-SPE X} PAs AR (UL 5) . 455380,
ffF Cig FEXT PAs LS, 16 Ff PAs [[EICERTE
57.53%~68.47%2 18], AL EARRFALRCER; {HH
MCX FEX] PAs {0, 16 Ff PAs [ [EISCHRALE 78.36%~
110.48%2 0], 1§k BT

XFERBT MCX /MERE—FR AR E 72
e [E FHAE U, AT HR AL SO RN PH 25 1 38 R U E R R
BEPY: MRV SRR S ME, Hrh i & KRR
L IRYIER T B e E R, K B AR T-1E

R, TR ERRPE SR N FARIE R, MMiiE
FIBIFHIF R R . AT A R M HIESE T
chen %5 NP Hi (¥ BH 257 [ AR AL U/ VR X PAS FIZGAL
BEA RIFZCRIE WAL B, KA MCX [E#
REBUNMEXTER BRI PAs B R4

120 Ocisk:  mMCXHE:
100

FECE /%
3

E 5 NERIEHEZEEHERTEAE AT PAs BELBIR
Fig.5 Purification effect of different solid phase extraction

columns on PAs in Dendrobium officinale Kimura et Migo
2.5 JiEFIHh
251 ZEarmehE

2N 5E , PRI 2 VR B A R S AR s 2R,
W 6 s,

100

MXFTFEE /%

2 4 6 8 10 12 14
i8] / min
E 6 =RKEARERILE
Fig.6 The spectrum of blank Dendrobium officinale Kimura et
Migo sample

252 AL

AWFEHELE | PAs FESR RO R R LAY, 45
KK, 16 i PAs Y] ME 4-13.65%~-34.80%( ILK 3).
THBREE RN RIS, A SR F B B TURC A MRk
HHATEE.
253 ZKMATEE. Bl AT R

FERACII T 26AE T, 16 B PAs 7E 0.5~20 pg/L
TaH N 2 RIFEMICR, MHRREIIAT 099, 1
HPEH 0.06~0.11 pg/kg, ERFRM 0.23~0.35 pg/kg.
FAREE WA 3.

301



R EmiB Modern Food Science and Technology 2022, Vol.38, No.2

F3 16 T PAs RUERIR . 2512, HXARY, KHRERESIR
Table 3 Matrix effect, linear equation, correlation coefficient (r?), LOD and LOQ of 16 kinds of PAs

ot R Y% KMA A RHE) AdRA(ugke) EEMR/A(ugke)
EEE -19.38 Y=158454X-1034.04 0.9996 0.09 0.30
EE - AR 2793 Y=105907X-1237.6 0.9988 0.08 0.28
ZRE T 2 A 23.76 Y=44392.9X-1729.84 0.9970 0.11 0.35
ZRE T E AR -25.90 Y=34549.8X+250.4 0.9992 0.11 0.35
HEFEY ] -31.55 Y=224880X+3980.5 0.9991 0.10 0.32
Bk R F - R B A -18.63 Y=123426X+3260.52 0.9995 0.10 0.34
RIF -17.48 Y=283860X+6514.48 0.9991 0.08 0.27
RI-Fombe- REA 21.54 Y=268771X+3199.56 0.9993 0.09 0.29
ERRIE B -14.75 Y=268590X-1346.92 0.9988 0.08 0.25
ERRI-EH- R B -34.80 Y=32739.4X-412.821 0.9991 0.08 0.28
B A 26.33 Y=47758.1X+1961.36 0.9957 0.09 031
T2 RIER B 29.45 Y=32937.2X+681.758 0.9978 0.08 0.28
T2 S3E R AR -18.90 Y=38602.8X+941.841 0.9990 0.06 0.23
BA gk 3 -20.68 Y=129449X-1778.34 0.9985 0.10 0.33
EF &3 24.96 Y=68953.7X+889.598 0.9993 0.07 0.26
7- BB AN -13.65 Y=385812X+12316 0.9985 0.07 0.24

R4 BRECARIT 16 # PAs MARENLER RABFRERE (RSD) (n=6)

Table 4 Recoveries and relative standard deviations (RSD) of 16 kinds of PAs in Dendrobium officinale Kimura et Migo samples (n=6)

it AaAFsKF 0.5 pglkg AaAFKF 1.0 pg/kg AatFKF 10 pg/ke
EE/%  RSD/% EE/%  RSD/% EE/%  RSD/%

B 83.74 2.81 86.43 532 89.21 3.87
B - REH 91.23 434 87.56 6.75 90.64 5.73
ZRE et T2 sk 75.38 6.22 80.97 3.64 7745 4.62
ZRE T 2N A 81.36 5.91 84.72 4.96 79.34 3.78
BR R I3 2, 90.35 3.53 88.47 2.61 91.90 6.12
BR R E a5 REMH 83.24 472 81.53 6.84 78.72 5.39
RIF 10133 2.85 96.97 5.43 98.46 4.72
RI-FE - R B 87.43 572 90.84 425 91.36 5.93
ERRIEm 93.82 3.54 97.45 298 94.23 5.17
ER I Emb- REAY 98.16 6.83 102.74 7.36 99.04 4.62
27 H B 80.47 491 83.23 3.64 85.72 5.76
T2 IE XA 91.73 5.87 88.62 743 92.44 3.45
T 23R - R A 104.52 6.34 107.34 5.46 110.27 452
SO 2 AR 87.35 3.92 84.58 423 89.64 6.37
LRI 81.44 5.16 84.32 3.74 86.75 5.68
7- BB AN 93.46 4.73 90.12 6.83 95.94 5.42

254 EKEFAREE KPHATTIENS 20 Gy8k B AT it 16 7 PAs HEAT

BR R A kR inbR D sE G 45 RO, 7E 0.5+ 1.0, Ko, gERER, Hd 12 e 7- 2B
10 pg/kg MR-, 16 i PAs B[Rl R 75.38%~ Wi, &8N 1.02~6.54 ng/kg.
110.27%, RSD N 2.61%~7.43% (WF 4). £H, %

43
TR, T R 3 ik
2.5.5 SEIRAESREME A6 PAs IR FTE/D, FRIFZ 4B PAs A
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SR 1%, #8517 SPE-UPLC-MS/MS 1%
[FJ I ek A it 16 Fh PAs (i ik FERE
0.05 mol/L BiiliR F BV EE S 2, H 5B AH AEHYL
AL E S, R RO - R I T SR 4y
Mr, TEDLAIIFR S J (%264, FITE 16 min N 2K
SYE5 16 B PAs, SERUXERIEI AT RE . 5O
FHEL, ATNEBRIERIE, THEHERH PANOs it
JE RS PAs JEiEATAII; &5 RUEMI T SE, k%
SREEILT, TR SEPRR I A BRI AT, AT
NHE PAs & BRI FIARHERR At — B KR . AT
FAFRR A PAs 53, WIORER ARt B A
EIRE S,
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