510 % 55 24 ] B 2 4 T iR o Vol. 10 No. 24
2019 412 A Journal of Food Safety and Quality Dec., 2019

o- o-

A ) 3 gesdsl KT R dEg
(1. PRCE MR, BRERESEN T ESATLRE, bt 102209;
2. R BB ABRAFR, b 102209)

W OE: BB s SO A R - 38 BT % 15 (ultra performance liquid chromatography-tandem mass
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FPR )RR I . MR JS 7E1E B R DL IS5 vl 6 eR I B A T, AMRiEE i . SR el o- R
HTRAE 50~1000 pg/L BN LM BLAT, AHOCZREL0> 0.99, Jriki i 20 pg/kg, 5 mbBiH 50 ng/kg. 7€ 3. 5.
10 mg/kg MIRINACET, a-HilsiA -1 AR E 2 FICRTE 83.5%~96.0%2 [7], AHXTFRHEN 2 (relative standard
deviation, RSD), (n=6)1F 2.97%~5.41%Z [0, &€ ATkt ., WEf . R, PTRHT S ool a-
I AR ] Fsf A 0
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Determination of a¢-solanine and a-chaconine in potato by ultra performance
liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish an analytical method for determination of a-solanine and a-chaconine in
potato by ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS). Methods The
samples were extracted by 80% methanol (V:V, contain 0.1% formic) and determined by multiple reaction monitoring
(MRM) mode with electrospray ionization source and were quantified by external standard method. Results All of
the analytes showed good linearity in the range of 50-1000 pg/kg and the correlation coefficients () were all above
0.99. The limits of detection (LODs) for a-solanine and a-chaconine were 20 pg/kg and the limits of quantification
(LOQs) were 50 pg/kg. The average recoveries for the potato samples at 3 spiked levels (3, 5, 10 mg/kg) ranged from
83.5% to 96.0%, with the relative standard deviations (RSDs, n=6) of 2.97%—-5.41%. Conclusion The proposed
method is rapid, accurate and sensitive, which can be applied for the simultaneous detection of a-solanine and
o-chaconine in potato.
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%% & (solanine), X RGO, & —Fh i RBEH LY
B, JEZERAE A HARAR N 2L b0 A7 7, =
271 9 (solanine) 145 i 8 (chaconine)!') . H T B K1 # g 2
A a-. f-. p- b, a-. f-. p-FAOE, a-BRBHAT a-F AR
LR 8 SR LE ) E I AR AT T
K. CBERAMEE, T T EE . SBEE. REE . NS
pH KT 8 WULVE, MMEAMT, ISR, A i
FE O E ) FIAH LA B o

e B HHOE AT B0 B BE M, BT AR R0 T S AL
LR o ] AR 6 1 0 1 S | R BRSO o i AR
FEOBAERK I, HUOE R, L O URTE
B TR AR R e 2 R AR — S 2 ]
MHE, MiRE RERIEH 0.4~0.6 mgke, Aoz
ARG . LB DA b B AR A, AT 2R
F XA R R 2~5 mg/kg, BOOEHIESA 3~6 mg/kell,
26 [E £ A2 445 H1 R (US Food and Drug Administration,
FDA)RLE 4% 5 Hh A SR AR W2 5 13/ T 20 mg/kg.
I8 SCHRAE T 65 7Y Eh B S rh SO A Wl i — RO
10 mg/kg™ o ARRIE, B A ot HAT T2 6 A P 6 1 A
HERZI M E,

FUH, X Th4% 3 v Jg 28 5K BRI 5 v 32 A 525y
JEIREER MR | RRORRE R R
-HR IR TR O R I ol B RO AT L S R A TR AR
(matrix-assisted laser desorption/ionization mass spectrometric
imaging, MALDI-MSI)Z!, i, S ANl e vk A 2
ik RS E . WO ETEEE H R0 2 R I,
ERTAL R B, PRI R i OB 3 - FR IR BT vk
(ultra performance liquid chromatography-tandem mass
spectrometry, UPLC-MS/MS) . 4% i Bif 4b BT [A] 45, R A
FEREREVE R, e R R AL, EAWE R
R SL, N T sl

HBT, VRN €35 2 55 22 SR JT0 T AR A BURE: ¥ 114 i Ak
PR o Ry TSR ARG I 7 PR g ORI, AR SR
FH 80% /K (V2V, 2 0.1% W R ) M ELH 4RI, 15 2 i
FE ] R A o [R5 454 UPLC-MS/MS HiAR, #MRik i,
N —FPAAR R . AR ELE . PR R, I
T SR E R a- A o8 ATHRAGIN A9 20 7 1%, LA 52
I8P AP BEAS I, Sy L M A2

2 MREREE

2.1 X5

QTRAP 5500 i i ZCHAH (4 73% - R I T RS (3 E AB
Sciex v H]); Milli-Q #4li7K % 4t (36 [F Millipore /A ).

B UE B e IRBR, o- 0 B (2l = 98%, ¥

EXTRASYNTHESE A#l), ZIE. B4, 35 Fisher 2
Al); LR EUKCGH AL, EZERI 2RI A BR A R]);
TR (%4l SEE Sigma AR, SCRE /K Milli-Q M4l
22 LWHE
2.2.1  AREIRR G B

43 590 VR T BRI o 00 B B 7 5 R - R A b Y
10 mg(REHEF] 0.1 mg) T 10 mL &, HZEEAREZ
B, Bl BHE A 1 mg/mL MFRERG &, B TF-20 °Cik
FANBEELATE . /A EGE & LR BRI, B TFA R,
FH 2N B AR R EE Y9N 10 pg/mL BTRAARE AR
BT 4 °CUKFE P I-E
222 HEmETAE

T B SRR LA I 2 3 514k, FREL 0.5 g
IAEERRZE 0.01 g)T 50 mL #OEE.OE T, IMA 50 mL
80% M FH /KB (T 0.1%H R), BEIRIER 5B
B 30 min, 8000 r/min £5.0> 10 min, FiF#IT 0.22 pm JEE
J&, FHRO €03 - FR IBC T3 S0 A o VA ot e JEE 1 et
[, bWV UE TS AR

TR TR, ZRERE e, TETHE. 2
BE L R PRI . R DG SRS XA [ HR BUA R T T
XFH, S5R SR A i n e, 1E B R A A B
R BT 2 s W A F R, RRYE A
AT BN AR, DR AR AT A e 80% B HY R AK V5 T
(% 0.1% M ER)WE AR BUAF
223 MBLEH

(1) R br 54

Waters Acquity BEH HILIC %F:(2.1 mmx100 mm,
1.7 um); FzhAH: A HHZHE, B MM 10 mmol/L ZEREEH)
TRV AE: 0.3 mL/min; PEEEAF: 10 pL; #Eif: 30 °C; #6
JEVEEALT: 0~6.0 min, 82%B; 6.0~6.5 min, 82%B~60%B;
6.5~8.0 min, 60%B; 8.0~8.5 min, 60%B~82%B; 10 min, 82%B.

(2) Uikt 44

BT FMEZE LR BSI(+); B IR TR 5.0kV;
FAL R 50 L/min; HiBISEE: 50 L/min; & FRIREE:
550 °C; KA RES1: 15.0 kPa; FHHIR: £ 5 il
S

3 HEREHR

3.1 RIEFHRIEE

FEHREE R 100 pg/L 1) a-BnBs Al o~ B UL 30 i 5
M, FEIEE FRET T B S BomE ik . %Xt
AL S P T R TR, EH s TFE T, @il TF
P HEFL R, A5 3045 AR d A A X 10 9 HEFL AR
8. TEULILAE FARAL T & TRl e Re o, L i
TS5 AR B 7o F AR i R, REECEE R
TUBNITFE T HEEREREE T o a- il a-RAibm
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Table 1 Mass spectrometry parameters for multiple reaction
monitoring ion pairs of a-solanine and a-chaconine

&Y BEF(miz) FEFmz) EHEEE/NV RHEREE eV

398%* 120 92

a-Tiis 868
722 120 92
398%* 120 94

oA 852
98 120 133

s S R T

32 BIEEHARK

SCRRARE P -SRI AR 23 F C g b, 2RI 56
UE Cig FETRIEA R B o- B o-RAHIR, 5 5
FAYFEARL, BA MG, ¥EE 3 A
2 BB - a- R AR E B B S A E
F(m/z 398), FIRECAEAE I EBE M 22 X T4, EibA
Jirh, YA HILIC AE:, 2 Rl R AT Ik B R0 8 o

RIS AN R 7K . ZE-0.1%F BR VTR
ZNE-1 mmol/L Z. 4% . ZM5-10 mmol/L ZRE &M T, a-
FORA a--RARTR A I 15 00 . &5 SRR, WM T
0.1% IR 5, 155 A0 L B 2 35, (HH B 4% 7™ 2 46 S 3
%o HIXFT 1 mmol/L ZBREEAE MRS, M 10 mmol/L
QRS 2 FORSE ORI 43 85 B B o itk — 2B LAk i s AR Y pH
H, B2l pH Ky 8.0 B, 2 FoJp 38 2 A0 (- B4 BsF[a] | i 1o 5i%
FERA B B, TR ERE S BRI EE A 1.

2.0x10°¢ - ok
1.5x10°}
&
6|
%( 1.0x10 a—F AR
5.0x10°F
0.0 - . !
0 2 4 6 8
At 8] /min

BT SRS a- BT o~ BR Y S I
Fig.l Total ionic currents (TIC) of a-solanine and a-chaconine in
potato samples

33 FHAENZMTEEREHR
SrSIBCH SHeEE 50, 100, 200, 500, 1000 ng/mL

ARRAPRIERR, PE4T UPLC-MS/MS M5E, #vrpnife T4E
M2k LA o-iiBdial o--Rommsok B it Ae, WA AL bR
exilbriE 2k, RBIGMEmId R, SRR 2, 45REY
ZITIRAE 50~1000 ng/mL YE Nt 56 R AT EBUEZE R
R EUR I DB P B ER A A TR R, 1R BIZ i
B AR 0 € 12 FR (limit of quantitation, LOQ)¥4A 50 pg/kg,
% HH FR (limit of detection, LOD, S/N=3)3J} 20 pg/kg.

R2 T a- AN G ENLMEER . RHR. EER
Table 2 Linear relationships, limits of detection and limits of
quantification of a-solanine and a-chaconine

X FE LEER LoOQ LoD
() /(ng/mL) /(ng/kg) /(ug/kg)

ey LT

a-Hhf Y=8590X+506000 0.9986 50~1000 50 20

a- il Y=4220X+37300 0.9988 50~1000 50 20

34 FEHEWERSHEZRE

TERET o BN oI BB /D 1) T 4% S v 1R 43
b o S IR S AR VAT, 4% 2.2.2 FESETAR IR 5 i
A3 o B o5 23R IR 28 B S 08, 1B 34 [ i S A o A v
i 22 (relative standard deviation, RSD), (n=6), Z5H 0% 3,
7£ 3.0, 5.0, 10.0 mg/kg MRMZKET, 2 Ak &9 09F-34
Bl Y R 83.5%~96.0% = [A] , A X} bx #E i 22 N
2.97%~5.41% . R WIE FIERIARE I 27RO, FI3RTS 2
EYERAFEs R,
#3 SREFERD «- AN a-F AT E YR K 1E 2 E (1=6)

Table 3 Recoveries and the relative standard deviations of
a-solanine and a-chaconine in potato (n=6)

ey bREL AR WAHE EISCE A 22
/(mg/kg) /(mg/kg) /(mg/kg) /% 1%
3 1.22 408 953 4.84
a-Hli 5 1.22 5.98 95.2 5.11
10 1.22 1048 92,6 2.97
3 233 521 96.0 4.88
o-R A 5 2.33 6.73 88.0 3.66
10 233 1043 835 5.41

3.5 SEPREEMABINE

TSR TR RIE FYE, GEEC 4 FRAS[E] A S B,
Xt HC P B A AT a- B a- RIS S, 250
# 4, MEFER DR, WA E DL EL TS o-in
BT a-F A S EEE/NT 10 mg/kg, AI224fr U9,



8234

B dn 2 4 R R I A 4R

F10 &

#4 DREERD o-AWEHA - FARSENE

Table 4 Determination of a-solanine and a-chaconine in potato

e Fedi 1 FE&h 2 Kb 3 FEAh 4
/(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg)
a-7i e, 4.76 1.32 3.44 1.26
a-F A 3.63 2.93 6.10 2.34
4 &% i

AWEFER T 80% H B AW (B 0.1% W IR) H 4442

BB, R e O (3 - H IR R A T AR R o il B
A o= BB R IS A5 R P, MR IR SE BT o AR 5 T

AhPRTE R A M K HBRAC, W SCBR TR H B
W) =5
R
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