4104 454 JEg I R Vol. 10 No. 4
2019 42 A Journal of Food Safety and Quality Feb. , 2019

FHEY REE Y FTE A B AR, AR ¢ @ T %!
(1. hEE 2 RENF ST, LT 100050; 2. INARE RS2 IRMISE B, Trrg  250101)

WOE: BA RO G- R BT e SRR TP LR S B IR THRRUCRMIR G TR A1) R
0.2 mL, i 50% ZIE/KFRE 500 £%, 1 0.22 um BIMFLIE IS BEIEERE, 4 BEH Amide ©3%4E(2.1 mmx
100 mm, 1.7 pm)ZeMt, FBIHE R 257K, F3R 30 °C, ik 0.3 mL/min, FHERIBC DU AR % R FH 22 1
BTN, AMRIiZii e, SR NUFEE 0.05 ~ 2.0 pg/mL JEFNEME R RIF, LR r b
0.9999, 5 Hy BRFNE B R0 0.65 mg/L F 2.15 mg/L; MFRHEE 7 0.025. 0.125 F1 0.25 mg/mL F-2] 1]
HAPH 103.5% . 100.0%F1 101.8%, HEAAEEE EE53 510 3.3% . 1.1%F1 1.5%, AR5 514 3.3%. 2.0%
M1.9%. &5 Z AR . PR, ERG . A RTRAE A SRR S AT 1 T
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Determination of inositol in functional drink by high performance liquid
chromatography-tandem mass spectrometry
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WANG Hai-Yan'", CAO Jin', DING Hong'
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Control, Jinan 250101, China)

ABSTRACT: Objective To establish a method for the determination of inositol in functional drink by high
performance liquid chromatography-tandem mass spectrometry. Methods After shaking and mixing, 0.2 mL
functional drink was diluted 500 times with 50% acetonitrile water, and directly injected after passing through 0.22
um microporous membrane filter. Inositol was separated by BEH Amide column (2.1 mmx100 mm, 1.7 pm) with
acetonitrile-water as the mobile phase at 30 ‘C, and the flow rate was 0.3 mL/min. The sample was determined by
tandem quadrupole mass spectrometry using multi-reaction monitoring mode, and quantified by external standard
method. Results The inositol had a good linear relationship in the concentration range of 0.05-2.0 ug/mL with
correlation coefficients of 0.9999. The limit of detection and limit of quantitative were 0.65 mg/L and 2.15 mg/L,
respectively. The average recovery of inositol with the spiked concentration of 0.025, 0.125 and 0.25 mg/mL were
103.5%, 100.0% and 101.8%, the intra-batch precision were 3.3%, 1.1% and 1.5%, and the inter-batch precision were

3.3%-. 2.0%7%111.9%, respectively. Conclusion This method is simple, accurate and sensitive, which can meet the
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requirements of practical analysis.

KEY WORDS: inositol; functional drink; high performance liquid chromatography-tandem mass spectrometry
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TRECEUENG A0, BE LN AR B, HoA ey . iy
FNATT R Lo G ZFER, B AR KT
BB, WUESA BTl ol . DR Tl A EEZG Tl A,
JURSEAE by 8 SR AL 700 0 T S B B4 LR 7

iR REORIS,

FURT, VRS R AG I 35 21 ) K6 R 5 B 47 A e 1T
it BLES R . A S U R REOR 2 &
5 T2 A e kU SR @ikl SR
T B LT B g kPO R g P P R
FA L i 2427V B Wk T A T AN R S R, R
XA SO T 5 SO i B TR B T AT A Ak,
PR 2%, B POt iUE B A, WA, HR
TR AR, WO 035 5 WA s TS R AR B T R
FAICTA AR A . GB 5009.270-2016 € & f % 4 [
FARUEE i AP LB I 52 ) P8I GB/T 5009.196-2003 € 14
e i o LA A ) DOV I ) R A v vk 40 T K
R LR A, H D PR R L B B 5 A B AR R
AR 9 FIE C e 3R BUS A UM (i ik b kil . 2R A
o O 3 00 S T R ORI UL, 20K LS A 2B b D el
EIER AT, HRF BRI AR A IR, iR 5d
T B IATREGE LA A, BRAE RN BB . FUR R ROH 435 1
A I 2 BE O H AL A SCRR e i R . O T fRT A B
FEFF 2 R AR, A 0B g8 7 T BB AR H LS A Y A
i B I E ik

AWK T B UOBHRR B I 1 DR IS RS, R
VROFH o 3 B R I R A LU i, DU Tt
T et BRSO R Tk R 4 T R

2 MREREE

2.1 MRS

WUEE (4l BE 99.8%, 3% [E ChromaDex); #i4fi/K (18.2
MQ-cm, %[ Sartorius Zhi/K#L); 2N (Fiig %, 1EE
Merck); ZRE (B, dbatE REVA D), HR(TIESR,
2 [# Fisher Scientific); JE BHMFLIEM(0.22 pm, 3EE %
HAFE]D.

il

22 UES5EE

Acquity UPLC S4B AH A5 . Waters Xevo TS-Q
ERIR BT RS A (56 IR AR 2 W); AL204 WL 52K 1 Gl L A
)-FLH) £ ); Vortex-5 I iE 4% #5 (1 E Kylin-Bell A 7).
23 LWHE
2.3.1  BRERAH

PRUERS AR MERRFRBUULEEARMESD 10.0 mg, FH 50%
B 2K R E S ZE 10.00 mL, 145 1.0 mg/mL BFRIE
W

PRk RINEW: bR UERH & 50% 1 G K 7 B
10 f5%)5 H115 100 png/mL BYARAESE IR, SR 5 20 B A £ B
0.05, 0.10, 0.50, 1.0, 2.0 mL FR#E(E I ZE 100 mL 734k
i, FFH 50%R ZIEKEREZIEE, B 0.05, 0.1, 0.5,
1.0 F1 2.0 pg/mL HIARIE R S -
232 HmeHlE

A Ty Rl KCRLAE 1 e TR 5 4% IR 35 TR AT )5 HE T RS L
0.2 mL, I 50%M ZIE/KFREZ 10 mL, R)5 FHERFSHL
1.0 mL %W 50%89 LI KFRBEE 10 mL, FH B 500
FEARESE L 0.22 pm (M TALIE RS B B UERE ARG
233 RABEELEH

{f,3% 41 Waters BEH amide . Waters BEH Hilic & %41 .
Waters HSS T; (& i #1: fl Waters BEH Cg3 {04 % 1
(2.1 mmx100 mm, 1.7 pum); #E¥: 30 °C; PEFEAAFL: 5 uL;
WA A: 2B WA B: JK; E: 0.3 mL/min, YA
FERE 1.

=1 BEERER

Table 1 Gradient elution program

IENAIERFR S E0%

H5f 18] /min
A B K
0 90 10
3.0 90 10
3.1 85 15
10.0 85 15
10.1 90 10
14.0 90 10

234 JrikEt

B TR HIBESE B 1 (electrospray ionization, ESI),
TR, BAERIE: 3.0 kV; HEFLHLE: 48 V; JIRE:
350 °C; TR A, 800 L/Hr; R <H#E: @,
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Table 2 Mass spectrometry parameters in MRM for inositol

FEA BEH Cg (638 H: (555 H 4594 2.1 mmx100 mm, 1.7 pm)
FAR BR AR, 45 5 5 75 Y BEH Amide (3% FE BEAS 5 1T 1 {4
PR, HoAh 5 A BB R OR B BT RIS FE 1 min A,
HIEEH 2, FIkR A BEH Amide @3Sk 0 4, WA

b BB /(m/ FET/(m/ i fEFEH /e V . e
KED SRTIw)  TETAWD RS L R, AT 7 AT 2 BRI
870 16 25 SR 1 [ R VT 2 R T2 A,
e 179.1 99.0 20 WA 0, TLEE 2. BRI YRR & 2 Rl 2
117.0 14 Ji&AKAE i shAH
L ERET 32 RIERHIEE

3 HREHR

e i R E
NS SR I B INEATTH o st 7/ DU a1 | =
% 7 BEH Amide 3%4% . BEH Hilic f4i%4: . HSS T, i

3.1

WUEEZS 5 0 s o d far, R LasE$E EST 68 4
Ko 7F ESI-BE T G354 1.0 png/mL B JURSAREE T
HESARE, A UERE & 7R T 5 T AL
FE | Rl e R A IS S B (L3R 2), MRAE 87.0.99.0 F1117.0
RS F B R e 87.0 BB A B TR M 1, 117.0
HIRE R B AR T B T

STD2-AMIDE MRM of 3 Channels ES-
5.68 TIC (jichun)
90
o D 1.91e5
—l(l))E....l....l....|....|....|.../\.l.... Tl ol sl
2.00 4.00 6.00 8.00 10.00 12.00
STD2-BEH C18 MRM of 3 Channels ES-
0.72 TIC (jichun)
By I ) c 4.75¢4
m_lo...1]..‘.l....l....l;...l...I.... PSS SFEECEE SrEErE SR S S
2.00 4.00 6.00 8.00 10.00 12.00
STD2-HILIC MRM of 3 Channels ES-
1.60 TIC (jichun)
2 90 B
9 . 1.84 5.00e4
—16E....1..1.{&....1....1....1. rarm e FEFET EFECECEE S S SR S
2.00 4.00 6.00 8.00 10.00 12.00
STD2-T3 MRM of 3 Channels ES-
0.69 TIC (jichun)
% % A 5.27e4
—10 b s o Lo o o L o L PURTURT U TSNS U S ST TN T U U TN WY U AU U T SN U N1
2.00 4.00 6.00 8.00 10.00 12.00
{5} /8] /min

AL Ts 8354 B. HILIC @35 HE; C. Cis (i 4E; D. Amide A% k:

1 WUBEAEASTR] € AL % £ B s 1]
Fig.1 Retention time of inositol on the different columns
STD2-AMIDE-1- MRM of 3 Channels ES-
6.04 TIC (jichun)
” 2 7.55¢4
m % A
=10 o
2.00 4.00 6.00 8.00 10.00 12.00
STD2-AMIDE MRM of 3 Channels ES-
5.68 TIC (jichun)
o N 1.92¢5
o %
-10 1 Y e | rm rarwers rarefiP STEES SRS R SRS AT SEErEE A
2.00 4.00 6.00 8.00 10.00 12.00
fist /&) /min

A A L% B. TTL %
P 2 WUREAEAS 5] E 3hAR A4 e A7 B

Fig.2 Response of inositol in different mobile phase
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33 HRBILIEEHIEE

PRAT RE P LB R o 1 Ak B 35 2 TR ) 5 o
TH LA A FRFNAT AR AL S TR . D RE R H e LR
VER DR A, HeBEAI X B vy, I 5 B o s 2w g
AEICRE R LB MR FEAE 0.1~0.48 mg/mL JEH A, KIAHTSE
FEIREUCREA 50% 2GR B 500 £ i H A .

34 FFEFEIE
3.4.1 LMHTEE A d R

STUEEVR B  0.05~2.0 pg/mL HIATRER R IR ST
FI R IR SR EA TR, DL LSV DA A s o o 8 T 1 e
161 R A G A AR 22 1 UL B O bR E R £, [LIE P R R
Y=71402X+43.1815, FHIXZREr 4 0.9999, WIEEAE 0.05~2.0
png/mL L N 2t R AT -

B 10 puL 10 pg/mL ULEEARAESS AV 10 mL 255t

S/N:PtP=23.82

FHFERE 500 £ 025 ARSI BOE S, WIS S T A ek
&R 0.01 pg/mL ARSI o 45 VB RE A T B A
MG 23.85 DL 3 AR M ELARE S UEER RS IR, 10 £ {51
FEAE A LB A 2 S PR o 25 5 B TROR R JLREE A A S A H PR
MERBR B0 1.3 pg/L F1 4.3 pg/L; KR 7 daAb: i BR
FIER IR H 0.65 mg/L H1 2.15 mg/L.
3.4.2  EME A dk oM B

FHAS G LB 0 OR300 B i LBV &2 0,025, 0.125 F
0.25 mg/mL WNARAE S, #IR 2.3.2 BRI B ik Bk
FEALRE 6 KRN, SRR 5 TR IAR R AL RS 2
B, AR 3, ZEREH, IARHESS 0.025. 0.125 F
0.25 mg/mL 4 LB IIAREE (1) 24 B 4051 R 103.5%
100.0%F1 101.8%, FHXTHR HEMR 2273 510 3.3% . 1.1%F
1.5%, 1Z 07 B3 HAT B 1 IRDBCR AL RS 25

179.128>87.008 (jichun)

B o%
6.83,7.03 2% 850 9.67 1056  11.96 }2‘49
_10I....I....l....l....l....l....I....I....l....I....I....I....I..
2.00 4.00 6.00 8.00 10.00 12.00
H5}[B] /min
B3 0.01 ug/mL MIFREE S A5 1R 1L
Fig.3 the S/N of 0.01 pg/mL spiked sample
=3 IAREWER LR B 4 R (n=6)
Table 3 Recovery and intra-batch precision of inositol (n=6)
[(39713}3 vk i e E
=
=
JOARHERE /(mg/mL) M E{E/(mg/mL)  JNFRIEE/(mg/mL) U %E{E/(mg/mL) PR EE/(mg/mL) %2 {H/(mg/mL)

1 0.025 0.127 0.250
2 0.026 0.126 0.251
3 0.025 0.125 0.256

0.025 0.125 0.25
4 0.0265 0.126 0.260
5 0.027 0.124 0.256
6 0.0265 0.123 0.256
F-4{A/(mg/mL) 0.026 0.125 0.255
SER ISR % 103.5 100.0 101.8
bR 22/(mg/mL) 0.0008 0.0014 0.0037

AERT B A D 22/ % 33 1.1 1.5
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343 EHEFEE PEREINRE 5 SE YA AL RS 25 B, 45k 4. 451

FAAS B LB RS 0 e il LB IR >R 0.025, 0.125
F10.25 mg/mL FINARFE S, 4 0R 2.3.2 FRTALEE 3435
TEMK, 1, 2, 3. 4. 5 KRENDWESFILLI 2 K5,

FeHA, PFRERIE K 0.025. 0.125 F 0.25 mg/mL #HLEEANHR
FES AT FRAEIR 2220 B 3.3%. 2.0%F 1.9%, % )5
HAT B ImRG 26 5

x4 HEBEELER@O=2)

Table 4 inter-batch precision of inositol (N=2)
o kv e Rk iz R EE
e PR EE/(mg/mL)  WE BB/ (mg/mL) ARV E/(mg/mL) W H{E/(mg/mL) AR/ (mg/mL) I 7E {E/(mg/mL)
1 0.0240 0.123 0.251
2 0.0256 0.121 0.251
3 0.0251 0.124 0.252
0.025 0.125 0.25
4 0.0263 0.127 0.260
5 0.0260 0.125 0.262
6 0.0249 0.127 0.258
SEH{E/(mg/mL) 0.0253 0.1243 0.255
FRUEM 22/ (mg/mL) 0.0008 0.0024 0.0048
A AR ARG 22 /% 3.3 2.0 1.9

3.4.4 REAEL

FE RN PO R RE R P AR B AR S H AR
LA PITE BT IR TE 4 s B TSk, DHREUORH B T A7 AERE |
ARERR . WNMHERN | MR . 4EA RES RSy, WL
i 28 T AL 3 R 5 o LA B0 % LA () 5 ), A5
Pic i 2 1 3 o il 2 DA R Vb v 2k, AR R AN 155 L
S DRI AR F TSN 5 st 190 35 S5 3580 17 A /N (B I 357 /o=
TR 2R 1 AR BRI 22 AREER-1)x 100) 12

VLB EE 4 0.05, 0.1, 0.5, 1.0 F1 2.0 pg/mL AYFRIE
it 2 REE bR o i A ARER SIS 71402.0 T 65940.2, K
JBT BN A -7.6%, 2 B SR Hh i 5 o % UL 1) 25 16 A Bl
ANBIIIRIONE, AT LR T2 P, (RIS LR AR A & i 1]
WS 3 OO0t I B AR 3 AT AR FH 2 B 5 SR R, P R
3.5 EEEFERN—HMEER

T HBA TS GB 5009.270-2016 (£ 5224 [ 5br
HE T R LRI ) W A5 R — Bk, AT 2
A SRR DR TORHE 1 it 43 BEAR T R A g Ak 3
Ty A TR o 2 PRk b LS A Y0 19 45 R 53
0.181 mg/mL 1 0.171 mg/mL, % FEIARATA: Jr Bl & i 4%
435024 0.188 mg/mL Al 0.178 mg/mL, Z5REHAT LY
WA bR 2 BA B i — 2tk
4 %

ARSI T WA 3 - R I T

AN E DI RETORL

LB 0 M7 i, 5 F R OB LRSS E 1) B A 12
FISCHER A IE T IR A L, 3207 IR0 AT AR B 50 . 5y R4,
T T I REUORE UL S R AR o ARSI AT LLfER €
P, A L T AR EEIET TR 28 R AP IR, 4RAE
a7 B, FBELF, 8T 5 IR S BRASI A 1
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