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Determination of 9 kinds of stevioside compounds in aquatic products by
ultra performance liquid chromatography-tandem mass spectrometry with
isotope internal standard

NI Lu-Bo', GAO Zhuo-Yao®", WU Yu', DAI Yi-Fei', JIANG Ling-Bo', JIANG Hai*, WU Qiong’

(1. Zhoushan Institute of Food and Drug Inspection and Testing, Zhoushan 316000, China;
2. Hangzhou Institute for Food and Drug Control, Hangzhou 310017, China)

ABSTRACT: Objective To establish a method for the determination of 9 kinds of stevioside compounds in aquatic
products by ultra performance liquid chromatography-tandem mass spectrometry with isotope internal standard.
Methods The sample was extracted with methanol aqueous solution (1:1, V:V), separated on a CSH Cg
chromatographic column, and eluted with a gradient. The sample was analyzed in multiple reaction monitoring mode
using electrospray negative ionization mode and quantified by internal standard method. Results The 9 kinds of
stevioside compounds showed good linear relationships in the range of 0.1-100.0 ng/mL. The limits of detection were

2.0 pg/kg, and the limits of quantitation were 5.0 pg/kg. The spiked recoveries of the method at low, medium and
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high spiked levels showed that the recoveries were in the range of 90.16%-103.69% with the relative standard

deviations of 2.24%—6.38%. The method was used to analyze aquatic products, with a detection rate of 12%.

Conclusion

The method is simple, efficient, and highly accurate and sensitive, making it suitable for the

determination of 9 kinds of stevioside compounds in aquatic products.

KEY WORDS: internal standard method; aquatic products; stevioside compounds; ultra performance liquid

chromatography-tandem mass spectrometry
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Table 1 Basic information of 9 kinds of stevioside compounds
and isotopic internal standards

(et P WA TR ] CAS &
R 2T stevioside St 57817-89-7
HFET A dulcoside A DA 64432-06-0

[P rubusoside RS 64849-39-4

58 BUBE T steviolbioside SB 41093-60-1
BBl 15 A rebaudioside A Reb A 58543-16-1
il B rebaudioside B Reb B 58543-17-2
iy B 1 C rebaudioside C Reb C 63550-99-2
Bl 3 H D rebaudioside D Reb D 63279-13-0
B IRUIRERS rebaudioside F Reb F 438045-89-7
U-"CHEHET  [U-1°C]-stevioside  [U-">C]-St /

TE: AR B MAE B .

12 UFE5EE

Waters Xevo TQ-XS /= &0 Al 33 - = T VU AT £
BB . ACQUITY UPLC CSH Cig (2.1 mmx100 mm,
1.7 um). XBridge Amide (2.1 mmx100 mm, 3.5 um)(3EEREE
A HE ), AVANTI-E K& & & 3% %3 0L (€ E
BEAKMAN /A #]); CPA225D BUR§ 8 /341 KF-(FS E 0.01 mg,
Th =P8 2 AR #ALES A BRZA F); Multi Reax LA fiE i
P& 5 o (8 B IR T8 R RN D), Mli-Q B 4l 7K S (35 el 4% L 1l
NEINE
1.3 fRERRAEH

RATRETAER: 2 AR 9 FlriH 26 i IS EH R A b
HESZ 1 mgCRS T = 0.01 mg)F 100 mL &R, FHEE
Vs, B ZIE, FH U RVRE N 10 pg/mL IR AR
WAL, —20 °CA&AF T LA, ARUHN 3.

[U-"3C]-St NFRBRW: BRI S mgChS A 2 0.01 mg)|F]
A ZMFR[U-C]-St T 100 mL &I, W EEE, W
BRZIE, Bk SRS 50 pg/mL B NARE &R,
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FH1TE

—20 °CHAF T ROGIRAE, ARANHN 3 H.

[U-13C]-St AR TAFW: HEFRE 1 mL AR TAFR T
100 mL 255, FHH R R 25 2 208, el B o o vk
49 500 ng/mL 1 NER TAER, —20 °CEA T ROLIATE, A3
WA 1A,
1.4 HmaTaE

FREGAAE 5.00 (K #8% 0.01 g) T 50 mL &5.045 .,
A[U-"C]-St W5 T/EH (500 ng/mL) 500 L, #jE 30s, Hil
A 25 mL BEUKEER:1, V:V), #&% 5 min IR, L
5000 r/min FYFEHE.C 5 min, BRI 0.22 um H AL
UBHE, R
1.5 I & 4
1.5.1 &#EH

{43%FE: ACQUITY UPLC CSH Cg (2.1 mmx100 mm,
1.7 um); AEIR: 35 °C; Jid: 0.3 mL/min; #EFER: 2 pl; ¥
A A W EL B N 5 mmol/L ZBRERIEIR, ELAMIREE vk
JBEFRSY, AN 2 iR

F2 RaEEEERF

Table 2 Procedure of mobile phase elution

i} i1 /min TAIAR A He5/% BN B HLA/%
0~0.5 5 95
0.5~3.0 45 55
3.0~4.0 85 15
4.0~7.0 88 12
7.0~8.0 5 95

1.5.2 Fi#&#t

BRI HLE S L B O SO B T, SRR
FEFA 22 SO W . B FIRREE 250 °C, HEFLHL R 25 kPa,
TS HLE 20 kPa, 9 4G T2 SR A9 ELA RIS S
B, Wk 3 iR,
1.6 IIEAIE

AR ST T A SEB B0 % FH Masslynx 4.2 543k 47 &
E &4, Qrigin 8.0 F1 Microsoft Excel 2016 #4412
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Table 3 Mass spectrometric parameters of 9 kinds of
stevioside compounds

=i flidE 3

b4 BT FET . o
feat X BT OWEN RV HE/min
112.9% 25 48
RS 641.4 5.90
317.2 25 25
479.3% 32 45
SB 641.5 5.90
317.2 32 40
497.3 30 56
DA 787.4 5.73
625.3% 30 25
413.2% 15 55
Reb B 803.3 5.61
4792 15 45
479.3 36 56
St 803.4 5.61
641.3% 36 31
641.5% 65 54
Reb F 9354 5.68
773.4 65 25
625.3% 30 60
Reb C 949.4 5.72
787.4 30 35
641.4 35 56
Reb A 965.4 5.60
803.4* 35 30
641.3 120 60
Reb D 1127.5 5.25
803.4* 120 50
[U-13C]-St  841.4 673.6 40 31 5.60
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Fig.1 Comparison of extraction effects of
different extraction reagents
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100 mm, 1.7 um)5 XBridge Amide (2.1 mmx100 mm, 3.5 pm)
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T, WAESIET 438 9 F H AR oS8T, ACQUITY UPLC CSH
Coe AR B FILACR B & 8T Xbridge Amide #F, P35
HAURTE 1.8~2.4 i, EMEH(SNERY 15%. LiG%E
REE 508, & %E ACQUITY UPLC CSH CisfE
ooy Rk, HAETFRELE 2.

1.2x107F
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121 6.0x10°f
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Fig.2 Total ion chromatogram of 9 kinds of stevioside compounds
and isotopic internal standard

2.3 RENERYIEE

AT e S T AR R TE AR, S
X R AG BRI 1 B T, At — 24 i i i R AU
FERRE, A58 L) ACQUITY UPLC CSH Cig (2.1 mmx
100 mm, 1.7 pm) N EEA, REHEE T HIEE-5 mmol/L &
T2 i s YRR R P -0 1% FR R /K I VP R IS st AR G E AR O R
TR SRR 25 R R, ATE R E, H AT 2
AR JEE RIS Dy R EE-S mmol/L £
PR T W
24 ZMXR. KHRFMEER

MRS R U AL G, Bl 0.1, 0.5, 1.0,
5.0, 10.0. 50.0. 100.0 ng/mL FH AT 2R ) 25 bRt
TAEW, #% 1.5 iR e . L E ARSI
FE T B U AR BRI T A 2 O AR BR(Y), AL A S5

HIRE Z R AR AR (X, ng/mL), 15 H 9 FhiEH 35 i ISRk
FURILR I IR T 7 FERIAH DG 2R B, 25 R ILE 4. ZITIEMIER
PEL R BT, AHLERECH 0.9957~0.9998, L) 3 f5{5ME: L
SERT R, 10 F5(5 M i P, 133 9 FhE s M2
FHERF A9 RN 2.0 ng/kg, ERBRA 5.0 ng/ke.
25 FHAERNBEBEMEUE

FEARACSS M SE6 250, a8 (IRE SR RS T 9 R 4G BT
IR A IFR 25, bRt x50 4 BRsE SR 1 i
ERPR(5.0 pg/ke). 3 5 RR(15.0 pg/kg)Fl 10 %€ H R
(50.0 ng/kg), FMIbRAKFRE 6 4 FAT, THAERBCEEFM
X b5 U i 22 (relative standard deviation, RSD), Z53RZEHH,
9 FfrEH A B R (14 - 2 [BICRAE 90.16%~103.69% 2
i), RSDs 7 2.24%~6.38%3 [l 4, FLAZEIRILER S, 25k
VRS P35 TR 25 3T 2 7™ Tl i T 2 A 2 A R0 2 A
FEMER
2.6 SEPREEmREVNE

KAWL )8, M 50 KTl b ik
FIRE M, KMt 12%, b, EHAG0ETE 55525 SO
R EER A S, &8s Al 1.06~5.04 mgkg
0.28~0.45 mg/kg, E & THALBARY, #H—BIEL T J5
PR I R
2.7 5B FEHFITIIE

ARMFFER S AR FINFR LI, DARTALERAERT . K
PR B DL BDBCR PN R AR, REHE T A RS
SN/T 3854—2014 kA%, gk 6 Fin. 455
T, A5 A REUE 580807 13 W AL T Bk,
K BR L e BRAAA T E i, A B R AR A N ) 4
B 10 min, FICRE S FHAL L. AN, AT ik
AR O FivE SR AT ISR, B 4E . 25
TR Tl A K it e 22 R A 2 A R v
R HETRINE AT R

R4 9 TEHFTEE EKERFINEMEE. RHRFEER

Table 4 Linearity ranges, limits of detection and limits of quantitation of 9 kinds of stevioside compounds

k& LMLl /(ng/mL) LRI )y e LEBSES () K BR/(ng/ke) R R/ (pg/ke)
RS 0.1~100.0 Y=10517.5X+1114.64 0.9998 2.0 5.0
SB 0.1~100.0 Y=3209.87X-591.074 0.9977 2.0 5.0
DA 0.1~100.0 Y=8566.1X+316.451 0.9992 2.0 5.0
Reb B 0.1~100.0 Y=522.286X+179.869 0.9957 2.0 5.0
St 0.1~100.0 Y=16075.1X-1992.94 0.9980 2.0 5.0
Reb F 0.1~100.0 Y=4910.4X+130.943 0.9991 2.0 5.0
Reb C 0.1~100.0 Y=5479.18X+273.637 0.9994 2.0 5.0
Reb A 0.1~100.0 Y=4401.66X+151.285 0.9995 2.0 5.0
Reb D 0.1~100.0 Y=3306.25X-659.199 0.9983 2.0 5.0
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RS 15.0 92.15 4.35 e N
5] A S
50.0 97.43 3.85 T IRERIHOR SR
5.0 91.45 4.26 S E Tk
SB 15.0 102.14 3.34
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